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2 HE. Plan of the following Work Wan 
drawn up for the Uſe of a few rivate 
Friends; it is now enlarged * 
Ho creaſing the Number of Examples, —1 
making the Rules and Directions more copious; 
but whether it will prove as generally ſucceſsful, 
in conveying the Knowledge of this moſt uſeful 
Science, as it was beneficial to my F riends, Ex- 
perience muſt declare. 
It might be cenſured as Vanity, ſhould I la a 
Parallel between this Work, in regard to its Uſer 
fulneſs for Beginners, and what ſeveral learned 
Gentlemen have publiſhed on this Subject: : But 
when it was determined it ſhould appear in Pub- 
lick, I principally ſtudied to make it as uſeful as 
poſſible to the Publick Schools, and at the ſame 
Time to provide that Perſons, by their own Ap- 
plication, might, without further Help, acquire a 
. conſiderable Roowledge | in the Elements of At 
bebro. Fr 


7 . 
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* \. WW PREFACE. 
There are two Things abſolutely neceflary; 40 


make the Acquiſition of any Science as eaſy as its 
Nature will admit. Firſt, the Diſpoſition of the 
Work, ſo that the Rules be clear and diſtinct ; | 
and then the Illuſtration of theſe Rules by a ſuf- 
ficient Number of proper and pertinent Examples. 
And tho' the excellent Elements of the judicious | 
EucL1p are of a different Nature, yet in this ! 
have induſtriouſly ſtudied to imitate him, that A 8 
propoſe no new Rule or Article 1 r 
In veſtigatian, till it become necęſſary tg carry t 
' Learner to a further Degree of Knowledge. 
Science may be compared to a highly finiſhed 
Pile of Building, all the Parts of which being diſ- 
poſed in the molt exact Symmetry, they mult affect 
our Perception, and gratify our internal Senſgtich 
with a more exquiſite Pleaſure, than if viewed in a 
ſeparate State: For in ſuch a State, to all but the 
Learned, they would 4 appe pear broken and: incon- 
nected Materials of a mighty Structure, which the 
Mind wanting Power to conceive, could enjoy no 
Satisfaction in the Contemplation of ſuch a Train 
of imperfect and confufed Ideas. But, when thus 
exhibited i in their true Proportion, it will be eaſy, 
even for the youngeſt Scholar, to gain a perfect 
| Notion of each, and, as he advances, a gradual 
 Comprehenfion of the Beauty reſulting from their 
Connection, and how they mutual? aſſiſt and : 
ornament each other. : 
;. " teaching the abſtract Sciences, Exinnplis Mts 
a a ſtrong as well as natural Tendency to illuſtrate the 
Precepts concerning our abſtract Reaſonings, eſpe- 
cially in this Science of Inveftigation : In the n- 
ther Method, or Method by Demonſtration, one 
3 3 Example 


* 


Example or Propoſition is ſuffic 
fame ſucceſſipe Train of Ideas; - whereas, it the 


be PREFACE 
of the ſame Propoſitions is only a Repetition of the 


Analytic Method, or Method by Invefigation, the 
ſatne Concluſion is gained, tho there may be a great 
Variety in the Connection of the Reaſoning, by the 


different Diſpoſition of the Ideas, notwithſtanding 
they are directed by the ſame general Rule. 


And as the principal Difficulty in this Science, 
is acquiring the Knowledge of | ſolving of Que- 
ſtions, I have given a great Variety of theſe 
in reſpeck to Numbers and Geometry, and their 


Solutions 1 choſe to give in the moſt particular, 
diſtinct, and plain Manner; and for which the 
Reader will find full and explicit Directions. As 
fit is prepoſterous and abſurd, to expect a Perſon _ 
to be a Critic in any Language as ſoon as he has 
. paſſed thro his Grammar ; fo, I cannot help think- 


ing it wrong to expect a Learner ſhould ſee the 
Reaſon of pay + elegant Methods of Solution, 
before he has practiſed a general and univerſal 


Method; but after the general Rules are become 
ee.aſy and familiar, the Learner may then apply him- 


ſelf to the particular Methods. And I know of no 
Work that has illuſtrated and exemplified the ge- 


= neral and univerſal Rules in ſo copious a Manner, 


as will be found in the following Sheets. 
In the Arithmetical Operations, the Decimal 


PFractions are continued to two Places only, theſe 


being ſufficient to ſhew the Reader, that if the 
Queſtion admits not of an exact Anſwer, he is yet 
near the Truth, and may proſecute the Anſwer to 
any required Degree of Exactneſs. I have avoided 
all tedious Numerical Calculations, as they have no 


_ Tendency 
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Tendency to increaſe the Learner's Nane ir 
Algebra. + 5 
The Rules of Vulgar Fradtions. i in Algebra are 
omitted, being generally very perplexing to Learners; 
but as I have given ſufficient Directions how they 
are managed whenever they occur in the Solution 
of any Queſtion, the Reader will find no Difficulty 
in reducing an Equation with F ractional Quan- 

tities. 

It is neceſſary. my Reader ſhould. underſtand b 
Vulgar and Decimal Fractions in common Arith- 
metick, and the Extraction of the Square Root, 
and then I know no Reaſon why a Per n may not 
make himſelf a perfect Maſter of the following 
Work, excepting the Geometrical Queſtions, which 
be may omit, and proceed to thoſe which re uire ; 
no Skill in Geometry; for thro' the whole, where 
it was neceſſary, I have given the ſame Bere | 
as if 1 was n teaching a SIN. | 
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8 all Arts W theii 3 ads 4 
weak, and reach Perfection by Degrees, ſo 
=. that, which is the Subject of hy following 
5 Sheets, has been cultivated by ſo many illu- 
ſtrious Men in our own, as well as in foreign Nations, 
that it cannot but appear a natural Introduction to this 
Treatiſe, if we; digeſt the Hiſtory of its Riſe and Pro- 
greſs into a a. ſuccinct Diſcourſe; the rather, becauſe 
Books of chis Sort are now become very numerous in 
ours, as well as in other Languages, and therefore, it is 
the more neceſſary to record the Names of ſuch as have 
eminently improved ſo uſeful a Branch of Knowledge. 
The Word Algebras certainly derived from the Aa- 
zie, but there have been ſome Miſtakes as to its Mean- 
ing. When it was firſt introduced in Europe, it was un- 
derſtood to be e of the famous Philoſopher 
Geber; and therefore Michael Stifelius calls it ſometimes 
 Regula Agebræ, and ſometimes Regula Gebri, whence it 
is I he underſtood by it no more than the Rule of 
Geber, or, as we uſually expreſs it, Geber's Rule. But 
When we became better acquainted with Arabic Learning, 
this Derivation appeared iſl founded: In chat Language, 
this Art is called A. gjabr M al. motabala, which is lite- 
rally. the Art of Reſolution and Equation. Hence it 
: s plain, . we had the Word Algebra from the Arabic 
| . of the Art, and not from the pretended Inventor. 
But it may not be amiſs to obſerve, that the Arabic Name 
Fontany, 4 Definition, or is rather an emphatic Decla- 
ts 5 * ration 
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ration of the Nature and End of this Science; for the 
Arabic Verb jabara ſignifies to reſet, and is properly 
uſed in reſpect to Diſlocarions, ' and the Verb babala, im- 

lies oppoling, or comparing z and how applicable this 
to what we call Algebra, the Reader, when he is 
thoroughly acquainted with this Book, will eaſily under- 
ftand, As it became better known to the Earoprans, it 
received different Names; the /talians ſtiled it Ars magna, 
in their own Language / Arte Magjore, oppoſing to it 
common Arithmetick, as the leſſer or minor Art. It was 
ſo called Reguls Cote, the Rule of Coſi, for an odd 
| Reafon';: The 1/alians make uſe of the Word Ca, to 
fignify what we call the Root, and from thenge, this 
Kind of Learning being derived to us from them, the 
Root, the Square, and the Cube, were called Cet Num- 
bers, and this Seience the Rule of Ce. I ſhould not 
have dwelt ſo long on. ſo dry a Subj 
ſolutely neceſſary for the underſtanding what follows. 
It is a Point Al diſputed, whether the Invention of 
Algebra ought to be aſcribed to the Oriental Philoſo- 
phers, or to the Greets; but it is a Thing certain, that 
we received it from the Moors, who had it from the 
Arabian, who own themſelves indebted for it to the Per- 
Jans and Indians z and yet, which is ſtrange enough, the 
Perſians refer the Invention to the Greis, and particu- 
larly to Ariftotle, Vet, notwichſtanding this, it muſt be 
allowed that the Algebra taught us by the A abians dif- 
fers very much from that contained in the Works of 
Diopbantus, the eldeſt Greek Author on this Art, which 
is now extant, and which was diſcovered and publiſhed 
long after the Algebra taught by the Aradians had been 
ſtudied and improved in the Weſt, But all theſe Dif- 
Gculties, which have given ſome great Men fo much 
Trouble, may be eaſily ſurmounted, if we ſuppoſe that 


the Invention was originally taken from the Greeks, and 


new modelled by the Arabians, in the ſame Manner a5 
ve know that common Arithmetick was for this, which 
bs at leaſt extremely probable, makes the whole plain and 


„but that it is ab- 
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clear, and leaves us at liberty to purſue the Progreſs of 


this Art from the firſt printed Treatiſes about it. uh 
Lucas Paciolus, a Franciſcan Friar, commonly known 
by the Name of Lucas de Burgo Sancti Sepulchri, publiſh- 
ed at Venice, under the Title of, 4 Compleat Trea:iſe of 
Arithmetick and Geometry, Proportions and Equations, the 
firſt Book at preſent extant on this Subject. It was printed 
ſo early as 1494, and is a very correct Treatiſe. He aſ- 
cribes the Invention of Algebra to the Arabians, uſes 
their Method, and treats very clearly of Quadratic 
Equations. After him, ſeveral Authors wrote on the 
ſame Subject in Hay, and in Germany ; but ſtill the Art 
advanced little till the famous Jerom Cardan printed, at 
| Nuremberg in 1545, in Folio, a Treatiſe with this Title, 
Artis magna, five de Regulis Algebraicis Liber unus ; and 
ſoon after a ſmaller Piece, with the Title of Sermo de 
Plus & Minus, wherein were contained Rules for reſolv- 


ing Cubic Equations, which have ſince been called Car- 


dan's Rules, though they were not invented by him, but, 
as himſelf owns, by Scipio Ferreus of Bononia, and Tar- 
talea. The next celebrated Writer was a French Monk, 
whoſe Name was Boeton, better known to the Learned by 
his Latin Appellation of Buteoz he publiſhed in 1559 his 
 Legiſtica, in which there was a Treatiſe of Algebra which 


gained him great Reputation: Yet his Excellency lay in | 


2 clear and copious Manner of writing, nor does it ap- 
| pear that he added any thing to what had been already 
diſcovered, except ſome Corrections as to Tartalea's 
Method of managing Cubic Equations, 
_ » Hitherto nothing was known in Europe of the Greek 
Analyſis, but in'1 575 Ailander publiſhed Diopbantus, or 


At leaſt a Part of his Works, which are {till remaining; 


and this quickly changed the Face of | Things, for it pre- 
(ently appeared that his was a nearer and more eaſy Me- 
 thod, and withal opened a Path to much greater Diſco- 
_ veries, which was the Reaſon chat neee 
uitted the Terms made ule of by Arabic Writers, and 

| folloned his The Time in which Biba . 
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is not thoroughly ſettled. Yoſius thinks he lived in the 
ſecond Century, but others place him in the fourth. 
His Works were known to the Arabians, and tranſlated 
by them; nay, it is ſaid, that they have ſtill thoſe ſeven 
Books of his Arithmetick, which are loſt to us. The 
famous Arabian Hiſtorian Abul Pharaijus, whoſe Works 
were publiſhed by the learned Pococt, not only mentions 
him, but aſcribes to him the Invention of Algebra; but 
tn this he is to be underſtood, as writing according to 
the Lights he had; for tho? it be true, that Diophantus 
Alexandrinus is the oldeſt Author we have which treats 
_ expreſsly of the Analytic Art, yet the Footſteps thereof 
are viſible in much older Writers. Theo, who is thought 
to have explained the five firſt Propoſitions of the thir- 
teenth Book of Euclid in the Analytic Way, gives the 
Honour of this Invention to Plato; and indeed, it ſeems 


very agreeable to his Genius, and Method of Reaſoning Fe 


on Mathematical Subjects. By the Junction of both 
Lights, and a proper Connection of the Arabic Method 
of Inveſtigation with the Greek Terms, which were ſhorter 
and eaſter, Algebra quickly became a much more uſeful, 
as well as conſiderable Science, than it was before. 
In our own Country, the firſt Writer upon Algebra 
that we know of was Dr. Robert Record, a Phyſician, 
who diſtinguiſhed himſelf in the Reign of Queen Mary, - 
by his Skill in the Mathematicks. He firſt publiſhed a 

Treatiſe of Arithmetick, which continued the Standard 
in that Branch of Knowledge for many Years, and in 
1557 he ſent abroad a ſecond Part, under the Title of 
Cos Ingenii, or the Whetſtone of Wit, which is a Treatiſe 
of Algebra; the Word Cos alluding to Caſick Numbers, 

or the Rule of Cos, by which Name, as we have before 

| ſhewn, this Art was known abroad. This Treatiſe is 
really a great Curioſity, conſidering the Time in which 
Ic was publiſhed, and together with his other Works, 
muſt give us a high Idea of this Man's Induſtry and Ap- 
_ plication, whoſe Memory notwithſtanding is almoſt buried 
in Oblivion, But, notwithſtanding the early Publication 


of 


of this Piece, and that ſome Engliſp Gentlemen had in 
their Travels acquired ſome Knowledge of this Kind; as 


appears by a Spaniſþ Treatiſe of Algebra, publiſhed by 
Pedro Nunnez in 1507, yer it continued to be ſo little 


cultivated in England, that John Dee, in his Mathema- 


tical Preface prefixed to Sir Henry Billing/ey's Tranſlation 
of Euclid,” printed at London in 1570, ſpeaks of it in 


very high Terms, and as a Myſtery ſcarce heard of by 
the Studious in the Mathematicks here. It is however 
plain, from ſome of, his Annotations on Euclid, that he 


Vas tolerably verſed therein, and was even acquainted with 
the Manner of applying it to Geometry. In 1579 Leo- 


ard Digges, a great Mathematician for thoſe Times, 
printed a Treatiſe of Algebra in his Stratioticos; after 
which it came to be better known and more ſtudied, to 
which contributed not a little, the Improvements made 


by the Author I am next to mention. 


Francis Viete, better known by his Latin Name of 


Franciſcus Vieta, was a Native of Poitou, in France, and 


Maſter of Requeſts' to Queen Margaret, firſt Wife to 
King Henry IV. His Affection to the Mathematicks, and 


| eſpecially to this Part of it, was ſo ſtrong, that he fre- 
- quently paſſed three whole Days and Nights in his Study 


without eating, drinking, or ſleeping, except a Nod now 
and then upon his Elbow *, He, about the Year 1590, 
publiſhed a 'Treatiſe of Algebra in quite a new Method, 


and by a judicious Mixture of the Greek and Arabian 


Rules, with ſome Improvements of his own, introduced 


that Mode of Calculation which is ſtill in Uſe, under the 
Title of Specious Arithmetick., Before his Time, only 


unknown Quantities were marked by Letters, but ſuch 


as were known'were ſet down in Figures according to 


the ufual Notation: He made uſe of Letter s for both, 


only with this Diſtinction, that the known Quantities hge 


repreſented by Conſonants, and the unknown by Vowels. 
By this Contrivance he greatly extended the Science, and 
which was more, ſhewed its Capacity of being farther 


extended. For, whereas former Algebraiſts had confined 


. Was cheir 
Suan, Hiſt. 4. P. 1603, "Ml | 
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their Inveſtigations to the particular Queſtions propoſed 
to them, he by this Means produced Theorems capable 
of reſolving all Demands of a like Nature, inſtead of 
particular Solutions. The learned Dr. Wallis has ac- 
counted very clearly for the new Title which Vieta gave 
to his Algebra. The Romans had a Method of ſtating 
Law Queſtions under general Names, ſuch as Titus and 
Sempronius, Caius and Mevius, whence we derive our 
Way of uſing A, B, C, D, on ſuch Occaſions, which 
Method of ſtating the Civilians ſtile Species, in Oppo- 
ſition to the ſtating of real Caſes by true Names. Vieta 
having made a Change of the ſame Nature in Algebra, 
and being, as we obſerved before, a Lawyer by Profeſſion, 
he borrowed from that Science this Title of his new In- 
vention, which was received with univerſal Applauſe. 
We have likewiſe many of his Works, under the Name 
of Apollonius Gallus, which he aſſumed on Account of 
his firſt attempting to reſtore the Works of Apollonius 
Pergæus. His Genius was ſo extenſive, and his Pene- 
tration ſo great, that it enabled him to apply his Mathe- 
matical Knowledge to moſt Subjects; of which we have 
a particular Inſtance, in his decyphering the Letters 
which paſſed between the Court of Spain, and the Fac» 
tion of the League in France, notwithſtanding above 
five hundred different Characters were made uſe of in 
them. About the ſame Time flouriſhed Raphael Bom- 
belli, an Italian, who publiſhed at Florence a Treatiſe of 
Algebra, wherein he firſt taught how to reduce a biqua- 
dratic Equation to two Quadratics, by the Help of a 
Cubic. I Ti ets inde DEL og TY 
Our own Countryman, Mr. William Oughtred, was the 
next great Improver of Algebra. Building, however, on 
what Vieta had already performed. He introduced ſuch a 
Conciſeneſs, and withal ſo plain and perſpicuous a Me- 
thod of inveſtigating Geometrical Problems, as acquired 
him immortal Reputation. His Clavis Mathematice, or 
Key ef the Mathematicks, was firſt publiſhed in 1631, and is 
perhaps the cloſeſt and moſt compendious Sy ſtem hitherto 
l N 5 8 _ Extant, 


* 
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Key will be + 
the moſt perfect in its Kind that has ever been uſed. 
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extant. In this Work-he contented himſelf with the Solu- 
tion of quadratic Equations, reſerving thoſe of higher 
Powers for another Work, which was his Exege/is Nume- 
roſa, which in later Editions is joined to his Clavis, In 
both Pieces there were abundance of Additions and Im- 
provements, and the Doctrine of Proportions more fully 
and clearly ſtated than hitherto it had been; but the 


greateſt Excellency in Mr. Ongbtred's Boot, was his Ap- 


plication of the Analytic Method to Geometry, which 


he did in a Variety of Caſes, and enabled his Diſciples to 


proceed ſtill farther than himſelf had done. By Protefſion 
ie was a Clergyman, and Rector of Albury in Surry, 


where he gave himſelf up entirely to his Studies, and to 


the Converſation of a very few Friends; he lived to the 


Age of Fourſcore and Seven, and died then of Joy, on 
May 1, 1660, at hearing the Houſe of Commons had. 
voted the King's Return. Some have cenſured his 


Clauis as too ſhort and obſcure, and ſo indeed it might 


prove for ſuch as were altogether unacquainted with theſe 


tudies, for whoſe Uſe it is plain enough he never de- 


ſigned it; but where Perſons are acquainted with the 


Elements of Geometry and Algebra, and have that Saga- 
city and Attention which is neceſſary to make any con- 
ſiderable . in this Sort of Learning, Mr. Ougbtred's 


It found a very uſeful Book, and its Style 


Contemporary with him was Mr. Thomas Harriet, an 
excellent Mathematician, and who made ſtill greater Im- 
provements in this Science. He is placed after Oughtred, 
tho” he died long before him, becauſe his Book was not 
publiſhed till ſome Time after the firſt Edition of Ougbtred's 
Clavis. It was then printed in a thin Folio by the Care 


- of Mr. W, alter Warner, under the Title of Artis 7 nalytice c | 


Praxis ad Aquationes Agebraicas nov, expedita, & ge- 


nerali Met bodo, reſoluendas, Traftatus poſthumus, '&c, i. e. 
A Treatiſe of the Analytic Art, containing a new, ex- 
peditious, and general Method of refolving Equations, 
a poſthumous Tract, by the late learned Mr. Thomas Har. 
. 1 3 1 
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riot, The Publiſher, Mr. Warner, prefixed a Preface of 


his own, containing a very judicious, tho' very conciſe, = 
Repreſentation of the ſeveral Parts. of Algebra, their 1 
Nature and Dependance on each other, the Extent ana 


Ufefulneſs of this Art, and the Progreſs thereof to that 
Time, In Mr. Harriot's Book, Algebra takes a new F 
Form, and from him alone it met with more Improve- 
ment than from all ho had ſtudied, or at leaſt all who 
had written upon it, before him. Ile was indeed one 
of the greateſt Men this Nation ever produced, and 
great Pity it was, that this Work of his did not appear 
in his 8 or that his other Pieces, which were of 
infinite Value, ſhould. be buried in Oblivion. The true 
Cauſe of the former ſeems to have been his Courſe of 
Life; he was a Dependant on the Earl of Northumberland 
and Sir Walter Raleigh, and afterwards upon Sir Thomas 
hleſbury, to whom, if 1 am rightly informed, he left 
many of his Writings, and, as I hinted, the Reaſon of 
his not publiſhing them in his Life-time, ſeems to have 7 
been his Deference for his Benefactors. Happy had it 1 
been, if the reſt of the Mathematical Works he left had 1 
been ſent abroad (as in his Preface he ſeemed to promiſe 
they ſhould) by the ee Editor of this excellent = 
. Y 
It is divided i into two Parts; and the 3 begins {x 
Improvements by removing every thing that was uſe- 
leſs, ſuperfluous, or inelegant in former Methods; thus 
inſtead of Capitals, he introduced ſmall Letters; inſtead 
of the Terms, Squares, Cubes, Surſolids, Gc. and their 
Contractions, he brought in the Pomers themſelves, 
which made the Operations much more eaſy, natural, ayd 
rſpicuous than they were before. Having thus eſta- 
liſhed a plain and accurate Notation, he proceeds to a. 
Multitude of new Diſcoveries, of which, to the Number 
of twenty-three, the Reader may find a full, diſtinct, and 
very judicious Account, in the celebrated Treatiſc of Dr. 
Wallis. From this admirable Piece of Mr. Harriot' I 
Des Cartes took all the Improvements he + to 
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make, as the Doctor juſtly obſerves, and of which I ſhall 
furniſh the Reader with ſome conciſe, and I think con- 
cluſive Proofs. Firſt, It appears from all the Accounts 
we have of the Life of Des Cartes, that he was here in 
England when Harriot's Book was publiſhed, which be- 
ing written in Latin, in a Branch of Learning about 
which that great Man was then very ſedulous, it is eaſy 
to conceive that he was one of its moſt early Peruſers ; 
Secondly, It is certain that he did not publiſh any thing on 


this Subject before that Tear; Thirdly, His Treatiſe of 


Geometry, wherein theſe new Improvements firſt ap- 
peared, was printed in French in 1637 without his Name, 
which in all Probability was to try what Opinion the 
World would have of them, and whether any of the 
French Mathematicians could diſcern whence'they were 


taken; Fourthly, Though he ſuffered the two firſt Parts 
of his Book to be publiſhed in Latin, with his Name, in 


1644 yet the third Part, relating to Geometry, did not 


appear till 1649, when it was publiſhed by Francis Van 


Schoozen, Theſe are probable Reaſons only, but then, 


Fifthly, He follows Harriet diſtinctly in Nineteen ſeveral 
Diſcoveries; which that they ſhould be made in the ſame 
Method and Manner, (except a few Miſtakes) without 
conſulting Mr. Harriet, is altogether incredible, and was 


ſo held to be even by his own Countrymen, when, 
thro' the Information of the Honourable Mr. Cavendifo, 


they were made acquainted with Mr, Harriot's Book; 


Sixtbly, There are ſome little Changes, particularly in the 


Marks made uſe of by Des Cartes, and which were never a 


followed by any body, that plainly intimate he only 
introduced them, in order to diſguiſe his Method; 
Seventhly, It appears that Des Cartes himſelf was ac- 


quainted with the Charge brought againſt him upon this 


Head, and yet he never thought fit to juſtify himſelf, 


nor did ever ſo much as declare that he had not ſeen 


the Book he was ſaid to have copied. On the whole there» 


fore, there is all the Reaſon in the World to believe, that 
the Honour due to the great Improvement of this Science, 


: ©... 2, 2 
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which fitted it for all that it has received ſince, from 
Foreigners or Engliſhmen, belongs to our Author Harriat, 


and not to Des Cartes, who only accommodated theſe 
Diſcoveries to Geometrical Subjects. 


After him Dr. John Pell, who was Reſident for the 


Commonwealth of England in Switzerland, publiſhed ſome 
new Diſcoveries. The Method he took of doing it was 


this, he recommended to Mr. Thomas Brancker a Treatiſe 
of Algebra written in the German Language by Rhonius, 
which when he had tranſlated, the Doctor reviſed, altered 
and added to it. In this Piece there are a great many 
curious Things relating eſpecially to Diophantine Algebra, 
but delivered very obſcurely, infomuch, that the learned 


Dr. Wallis ſeems to be in doubt, whether himſelf had 
reached Dr. Pell's true Meaning. Yet, to this Gentleman, 
who wrote in ſo perplexed a Way, we ſtand indebted for 


the Invention of the Regiſter; a Method of great Uſe, 
eſpecially to Beginners, the Practice of which was what 


cChiefly recommended Kerſey's Algebra, and which is con- 
| 8 and judiciouſly preſerved throughout the follow- 
ing Treatiſe. It is very likely, that the Darkneſs com- 


plained of in Dr. Pell's Writings might be owing to 


his Circumſtances as well as Temper, for he was a very 
bad CEconomiſt, not through any Vice or Extravagancy, 


but by a Neglect of his private Affairs, and {pending all 
his Time in Study, 


As for the Rules of Jobn Van Hudde, Mr. Merry, 
Eraſmus Bartholine, Mr. Hugens, and others, I do not 


take Notice of them, becauſe in reality they are no more 
than [mprovements on, or Deductions from, Harriot. 
The ſame Thing may be ſaid of what has been written by 


Meſſ. Farmat, de Billy, Fernicle, and other French Mathe- 


maticians, who only propoſed Problems for other People : 
to reſolve, and reſerved their own Methods of Solution 


as impenetrable Secrets: A Practice, which, however it 
might intitle them to the Admiration of the Age in which 


they lived, can give them no juſt Claim to the Praiſe of 


Faber ; ſince if we reap any Benefit from their Diſco- 


Veries, - 
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veries, it is indirectly, and in a Manner againſt their 
 Jerandlans, 7 365 25g oben 


Dr. Wallis himſelf has alſo made ſome very conſiderable: 
Improvements in this Science, eſpecially in reſpect to im- 
pollible Roots in ſuperior Equations; and what he left un- 
perfected has been ſupplied by the ingenious Mr. Abraham 


De Moivre, whoſe accurate Performance on that Subject 


has been lately publiſhed, in the Algebra of Dr. Saunderſon. 
In 1655 Dr. Wallis publiſned his Arithmetica Infinitorum, 
in which he ſquared a Series of Curves, and ſhewed that 
if this Series could be interpolated in the middle Spaces, 
the Interpolation would give the Quadrature of the Circle. 


This Treatiſe fell into the Hands of the ingenious Sir Iſaac 
then Mr. Newton, in the Year 1664, when that Gentle- 
man was about Two and Twenty; and he by a Sagacity 


peculiar to himſelf, and which can never be enough ad- 


' mired, derived from this Hint his celebrated Mernod of 


Infinite or Converging Series. In 1665, he computed 


the Area of the Hyperbola by this Series to Fitty-rwo 


Figures, which having communicated to Dr. Barrow, he 
prevented Mr. Nicholas Mercator*s running away with the 
Reputation of this Diſcovery, who in 1668 publiſhed the 


Quadrature of the Hyperbola by an infinite Series. This 
was received with univerſal Applauſe, and yet Mr. New- 


ton far exceeded him; ſince, without ſtopping at the Hy- 
erbola, he extended this Method by general Forms to 


all Sorts of Curves, even ſuch as are Mechanical, to their 


uadratures, Rectifications, and Centers of Gravity, to 


the Solids formed by their Rotations, and to the Super- 


ficies of thoſe Solids; ſo that ſuppoſing their Determina- 
tions to be poſſible, this Series ſtopped at a certain Point, 


or at leaſt their Sums were given by ſtated Rules. But if 
the abſolute Determinations were impoſſible, they could 


yet be infinitely approximated, as he likewiſe ſhewed, 


and which, as a French Writer juſtly obſerves, is the hap- 


pieſt and moſt refined Contrivance for ſupplying the De- 
fects of human Knowledge, that Man's Imagination could 


poſſibly invent. It is alſo certain, that he attained his 


. _ 


\ 
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Invention of Fluxions by that Time he was Four and 
Twenty, but his Modeſty was ſo great, that he forbore to 
publiſh his Diſcovery, which was the ſole Reaſon that the 
Honour of it was ever diſputed with him. 
In 1507, he firſt publiſhed a Syſtem of Algebra under 
the Title of Univerſal Arithmetick, and in 1922 gave 
another Edition of it, wherein are contained all his Im- 
provements in that Art. e 
From the Rules by him laid down, till farther Lights 


were ſtruck out by ſucceeding Mathematicians, ſuch as 


Dr. Edmund Halley, who publiſhed in the Philoſophical 


Tranſattions, a Method of finding the Roots of Equations 


without any 1 Reduction, and the Conſtruction of 
Equations of the 3d and 4th Power, by the Help of a 
Circle and Parabola. Mr. J. Colſen, who obliged the 


learned World with a univerſal Reſolution, Geometrical 
and Mechanical, of Cubic and Biquadratic Equations. 
Mr. Colin Mac Laurin, in his Treatiſe of impoſſible Roots, 


and many others too long to be enumerated here, 
But after all theſe Diſcoveries and Improvements, there 
has (till been a general Complaint, that hitherto we have 


had no Book of Algebra plain enough to inſtruct ſuch as 


are inclined to ſtudy this Science without farther Aſſiſt- 


ance, or who live in Places where it is not to be had. Io 


obviate this Objection, the following Treatiſe was drawn 


up, which will be tound to contain a clear and copious 


Syſtem of Algebra, delivered in ſo eaſy and natural a 


Method, and with ſuch Perſpicuity and Condeſcenſion to 
the Feebleneſs of the Underſtanding, when firſt applied 


to this kind of Study, that I felicitate myſelf on havin 

prevailed upon its Author to make it publick, as I am 
perſuaded it will be of general Ule, in preventing young 
People from being diſcouraged at their firſt Entrance into 


Algebra, which has hitherto hindered Numbers from 


cultivating their Inclinations to the Mathematicks, 
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— Ct 3. When the Signs of the 
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Addition, 7 e 2 
pPliſied in the adding of ſimple and compound Yuantities. 85 
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Subſtraction, performed by one general Rule, and exemplified in 

the Subſtrattion of the ſame ſimple Quantitias, with 

| like and unlike Signs. J 
— — Fertber exemplified in the Sub/lraftion of the ſame 

compound Duantities, with like and unlike Signs. 16 


N e and compound, = 18 
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„„ Further exemplified in the Subſtraftion of unlike 
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A L G E B R A. 


Has 0 given the Reader an Hiſtorical Account of 


this Science in the Introduction, we ate now to explain 
the Signs and Characters uſed by Analytic Writers, and 
mention thoſe Axioms or Self-evident Principtes of Truth and 
Certainty, which are the Foundations of this celebrated Science, 


Signs, Names. Significations. 

The Sign of Addition; as 8 + 4, is 8 is 

| to be added to 4, and m + u ſignifies the 

| Number repreſented by n, is to be added 

to the Number repreſented by n; again, 

2+ 3+5, ſignifies they are all to be added 

| into one Sum, and b + m + d ſignifies that 
the Numbers repreſented by b, m, and 4 

Lare to be added into one Sum. 


The Sign of g. Gracie as 5—2, is 
5 leſs by 2, or 2 is to be ſubſtracted from 
5, and a—b is a less b, or the Number 
repreſented by þ is to, be ſubſtracted from 
the Number repreſented by a; and g—2 
—3, is that from 9 there is to be ſub- 
_ | ſtrated 2, and from the Remainder 3 is 

(to be ſubſtracted. 8 


8 | Minus or 16. 5 


x The Sign of Maltiplication; as 5 * 7, is is 
| 5 is to be multiplied by 7, and a X b, is 
TC | the Number repreſented by a, is to be 
x [ i Into or * multiplied by the Number repreſented by 
| b; and 7 x 3x 2, is that 7, 3, and 2, are 
to be multiplied together, which Product © 
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The Sign of Diviſion; as 8 4, chat is 
8 is to be divided by 4, and x —y, that 


is, the Number repreſented by x, is to be 
| divided by the Number repreſented by y; 


| or ſometimes they are placed like Vulgar 


Fractions thus 5 that is, 8 is to be di- 
* 8 


vided by 4, and ©, that i is, the Num- 


9 
ji ber repreſented by x, is to be divided by 


the Number repreſented by y. 


The Sign of Equality or Equation ; thus 
9 D, that is, 9 is equal to, and 2+ 3 
55 that is, 2 added to 3, is equal to 5: 

Again, n u-, that is, the Number 
repreſented by m is equal to the Number 
repreſented by n, added to the Number 
repreſented by y; andy & a-+b, that 


| is, the Number repreſented by y being 
{ leſſened by the Number repreſented by x, 
| the Remainder is equal to the Number 


repreſented by a, added to the Number 


_ Lrepreſented by b. 


The Sign of Proportion, or what is 
commonly called the Rule of Three, and 


| is placed between the two middle N um- 


So 75, 


Inuolution. J; 


ber thus, 3: 5:6: 10, that is, as 3 is to 


4 5, ſo is 6 to 10; and a: b:: c: d, that is, 


as the Number repreſented by à is to the 
Number'reprefented by 6, fo is the Num- 
ber repreſented by c to the Number re- 


| 


The Sign of Involution, or raiſing any 
Number or Quantity to the 8qzare, Cube, 
| oranyother Power; and the Heighth of the 
| [nvolution is generally expreſſed by the 


. preſented by d. 


Number after the Sign thus, 7G 2, is 7 
is to be involved to the Square or ſecond 
Power; and 7 & 3, is 7 is to be involved 
or raiſed to the Cube or third Power; and 
a® 2, is à is to be involved to o the Square 


Cor ſecond Power. 
The 
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F | 1 The Sink of ee, or the extract- 
ing of Roots; and the Root that is taken 
is likewiſe expreſſed by the Figure that 
„ f follows the Sign, thus 9 uu 2, is the Square 
1 | 1 Evolution: I Root of 9 is to be extracted, and 27 un 3, 
| f is the Cube Root of 27 is to be extracted, 
and aaw 2, is the Square Root of a a 18 
Ito be extracted. 


© TheSign of n or of a \ Surd 
| | Root; that is, the Number or Quantity 
has not ſuch a Root as is required to be 
extracted; thus the Square Root of 2 
will be expreſſed thus / 2, and the 
 Trratimality, | | Square Root of 5 _ , and the Cube 


V By a Sur 49 Root of 4 thus 1 the little Figure 
e ſtanding over the Sign being 35 N it to 


be the Cube Root; again, Tk 15 is the 
Cube Root of 15, and where there is no 
ſuch Figure over the Sign, it ignihes the 


(Square Root only, 


| Now before we go farther, it will be neceſſary to inform the 
Reader, that where any Number is joined to a Quantity, it 
ſhews how many Times that Quantity is taken; thus, 4 @ is 
four times a, or the Number repreſented by à is to be taken 
four times; and 7 m is even times ni, and if was to be taken 
(even times, it may be expreſſed thus 7 5. 
Theſe Numbets ate called Co-efficients, or Fillow- guter, as 
they multiply the Quantity; ; and if any Quantity is without a 
Co- efficient, then it is always implied that Unity, or 1, is the 
Co-efficient of that Quantity; thus à is the ſame as 14, andy 
the lame as 1y; for when the Co- efficient is only Unity, or 1, 
it is generally omitted. 
Quantities that are expreſſed or eordfonted by ſingle Letters, 
or ſeveral joined together like a Word, as a, &, ab, an, 19 2, 
are called ſimple or ſingle Quantities, . ; 
1 But when theſe are connected by the 1 —,. 220 41, 
4 am—d, dn + az, they are called compound Quanitties, 
pr And dome imes Quantities are ſet down in the Manner of 


4 | a: 84-6 mm 
Vulgar Fractions; thus, 2, . ee 
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c Products will be equal, 


A e 


The Sign that connects the Quantities belongs to that which 


follows . Sign, thus, a + 6, where the Sign + belongs to the 


Quantity bz again, a —c + 4, the Sign — en to the 
Quantity c, and the Sign ＋ to the Quantity d. 


As to thoſe ſingle Quantities which have no Sian before them, 


it is always underſtood they have the Sign ; thus a is the ſame 


as +a, and m is the ſame as + m; and therefore if ſingle 


Quantities are to have the Sign +, it is commonly omitted, as 
they are uſually ſet down without any Sign ; but the Sign — is 
never omitted, but always placed before the Quantity to which 


it belongs. 


And in Compound Quantities, if the firſt or leading Quantity 
has no Sign, then it is always underſtood to have the Sign +, 
thus, a + b is the fame as + a +6, and a—b is the ſame as 

-|- a —b; therefore in Compound Quantities, if the firſt or 
leading Quantity is to have the Sign +, it is generally omitted ; 
but in theſe Compound Quantities, as well as in Simple Quan- 


ities, the Sign — is never omitted, but always placed before the 
Quantity to which it belongs. 


Letters ſet or joined together like a Word ſignifies the Pro- 
duct or Rectangle of theſe Letters, thus, @ þ is the Product 


of a multiplied by b, and 4 7 by is the Product of 4 u, and Js 


- multiplied together, 


The Operations in Algebra are founded on theſe Axioms, 


AXIOM 1. 


If equal G are added to equal Quantities the Som 


of theſe Quantities will be * 


4 O V 


| If equal Quantities are taken or ſubſtracted from equal Quan 
tities, the Quantities remaining will be equal, 


4 * 1 0 3. 
If W Quantities are. multiplied by equal Quantities, their 
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(I.) Caſe 1. 


Sum 5 „ I 


ADDITION. ” 


AXIOM 4 2 


If equal! Quantities are divided by equal Quantities, their 


Quotients will be equal. 


If there are ſeveral Quantities that are equal to one and the 


ſame Thing, thoſe Quantities are equal one to another. 


The Reader having premiſed theſe Things, and underſtanding 
what the Signs are intended to expreſs, he may proceed to the 
Rules of the Science; and if at firſt he meets with ſome little 


Difficulties about the Signs and Co- efficients, I would recom- 


mend him to read the foregoing Pages again; and if that and 
another Eſſay or two does not remove the Difficulties of any 
particular Example, then to omit that and proceed to the next, 


in which perhaps he may ſucceed, and that may cauſe the Diffi- 
culty in the other to vaniſh, | N 5 


4 3 7 a , - 8 . 


ADDITION, 


II which there are three Caſes, 


Sum join the Quantities, prefixing to them the Sign they have 


in the Example, 


Exam. 1. Exam, 2. Zam. 3. Exam. 4. 


NE. 20 E o=3s3 ds 


8 K 


Exam. 1. The Co-efficients are 2 and 3. Which added toge- 
ther make 5, to which joining @ the Quantity, it is 54, and no 
- — N 1 


THEN the Quantities are alike, and their 
Signs are both affirmative, or both negative, 
add the Co- efſicients or prefixt Numbers together, and to their 
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6 ALGEBRA. 

Sign being prefixt to either 2 @ or 3a, the affirmative Sign is 
underſtood as prefixt to both; hence 5 a, or- 5 a is the Sum 
requited. 

Exam. 2. The Co- efficients are 5 and 2, which being added 
make 7, to which joining m, it is 7 m, the. Sum required ; for 
the Signs of 5 m and 2 m are both affirmative, by what was ſaid 
in the laſt Example. 


Exam. 3. The Co-efficients are 4 and 3, which being added 


make 7, to which joining y it becomes 75; but as 4y and 3 
have both the Sign — before them, therefore prefix the Sigh — 
to 7 y, and then — 7 y is the Sum required. 

Exam. 4. The Co-efficients are 2 and 6, which added make 
8, to which joining z, it becomes 8 z, and prefixing the Sign — 


for the Reaſon in the laſt TL Ht we have — 8 2, the Sum 


required, 


Exam. 5. Exam. 6. Exam. 7. Exam. 8. 


To 15 m — 142 K 755 — 165 d 


Add 7 n — 2 34 — 1222“ 
Sum 22 my —ibazs 7ady — 287 4 


Exam. 5. The Sum of the Co-efficients 1 5 and 7 is 22, to 


which joining m y, it is 22 m, the Sum required; for 15 my and 


7 my have both the affirmative Sizn, there being no 'Sita 


prefixt. 


Exam 6. The Sum of the Co- efficients 14 and 2 is 16 to 
NaN joining azx, it is 16 azx, to which prefixing the Sign 
as both the Quamiities to be added have Wat Sign, then is 


— Eg: a z x the Sum required, 

Exam. 7. The Sum of the Co-efficients 4 and 3 is 7, to which 
joining ady, it is 7 ady, and both the Quantities having the 
affirmative Sign, therefore 7 ad y is the Sum requitedg. 

Exam. 8. The Sum of the Co-efficients 16 and 12 is 28, to 


Which joining y n d, it is 28 y md, to which preſixing the Sign 


, as both the Quantities to be added have that Sign, then * 
— 28 m 4 the Sum required, | 


„ Zaum. to. Exam. 11. Exam. 12 
N 325 Ian 21 dy. 44 
Add 39 2 an dy. — 44 

— 
Sum %ö;—＋wꝛ 8 dy 24244 
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ADDITION. 7 


Exam. 11. The Co-efficients are 21 and 1, for there being 
no Co-efficient prefixt to 45, Unity, or 1, is always underſtood 
in ſuch Caſes to be the Co-efficient ; hence the Sum is 22 dy, 

Exam. 12, There being no Co-efficient prefixt to either of 
the Quantities, Unity, or 1, is the Co- efficient to each; and x 
being added to 1 makes 2, to which joining d a, it is 2da, ta 
which prefixing the negative Sign, we have — 24a, the Sum 
required, | i 

(2.) If there are two or more Quantities connected by the 
Signs + or —, and are alike to two or more Quantities con- 
nected by the Signs + or —, they are added as in the former 
Examples, only taking due Care that the Quantities which com- 

oſe their Sum are connected with their proper Signs, according 
to the Rule, as in the following Examples. ED 


Exam. 13. Exam. 14. Exam. 15, 
To 24 . 7+ 6maT 55 2114 ＋ 25 4 


Add 3a+2b 222 f _3mar 3d 


Sum 5449 8 n 8 24 +5yd4 


Exam. 13. Is 2 4 + 75 to be added to 3 a + 25. The 
Quantities being diſpoſed as in the Example, it follows from 
former Examples that 2 a being added to 3 a makes 5 a, and 75 
added to 2 þ makes 9e; but as 7 b and 29 have both the affir- 
mative Sign, to 5a connect 9 6 with the Sign +; hence 
5a + 9b is the Sum required, _ % £ Ta 

Exam. 14. Is 6 ma +5 y to be added to 2 ma + 35. Now 
by the former Examples 6 ma being added to2 ma is 8 ma, 'and 
5 y being added to 3y is 85; but as 55 and 3y have both the 
affirmative Sign, to 8 m a connect 85 with the Sign + ; fo will 
d ma A 8 be the Sum required, N 

Exam. 15. Is 21ma 25 to be added to 31 4 ＋ 35d. 
Now by the former Examples 21 m a being added to 3 m a, the 
Sum is 24 ma; and 2yd being added to 3 yd, the Sumis5yd. 
But as 2yd and 3 yd have both the afficmative Sign, therefore 
connecting 24 ma and 5 yd with the Sign ,; we have 24 ma 
+ 50 4, the Sum requited, _ %%%ͤͤ ¾ 0 TR OR Ns 


Exam. 16. Exam. „ Exam. 18. 
To 7 da- 1m 9A 144 — 211554 
Add — 24% — 4m Jma— 314 —4 un 454 


dum - 44 1% i2ma—i7nd —bmnjlyyd 
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Exam. 16. Is — 7 da- 15 m to be added to — 244 — 4 m. 

Now y da added to 2d à is 9da; but as both theſe Quantities 
have the Sign —, prefix the negative Sign to 9 d,@, and then it 
is — da. Again, 15 m added to 4 mis 19m; and both theſe 
Quantities having likewiſe the negative Sign, prefix it to 19 mz 
whence the Sum required is — 9 4a — 19 m. 
Exam. 17. Is 9 ma— 14 nd to be added to 3ma — 3nd, 
Now 9 ma added to 3 m à, is 12 m a; and both theſe Quantities 
having the Sign +, place down 12ma as in the Example: 
Then 14 n d added to 3 d, is 17 d; but both theſe Quantities 
having the Sign —, place the Sign — before 17 u d, and the 
Sum required is 12 ma— 17 ndl. 

Exam, 18. Is — 21 + 15 to be added 3 4 
Now 2 m n added to 4 mn, is 6m; but both theſe Quantities 
having the negative Sign, prefix the Sign — to Gm n, and then 
it is—G6mn. And 15 4 added to 45 d, is 19 yd; and both 
theſe Quantities having the affirmative Sign, prefix the Laa + 
to 195 hence the um i 19 3d. Oe 


| " Eran, 19. Exam. 20. Exam. 21. 
To 95% 7 34 C184 —14y+ 7 
Add 254 — a 2954 — a — y+4d 
Sum | 11yd—8a i6y4 + 10 4 757 +20 


Exam. 19. When you come to add — 7 à to — a, there 
being no Co- efficient prefixt to a, Unity, or 1, is always in ſuch 
Caſes the Co- efficient; and then by what has been already taught, 
— 7 @ being added to — a, the Sum is — 8 4, as in the Example. 

Exam. 20. And when 15 a, 1s to be added to a, the Sum is 


for the ſame Reaſon 16 a. 


Exam. 21. And — 14 being added to — y, the Sum is — 159, 
and d being added to d, for the ſame Reaſon the Sum i is 2 4, or 


T 2 4. 
(3. Caſe 2, When the Quantities are alike, but the signs 


are one affirmative, and the other negative, ſubſtract the eller 
Cos eſſicient from the greater, to the Remainder j join the Quan- 
tity, and prefix to it the Sign of the greateſt Co efficient. 

It is of no Signification whether the Quantity that has the 
greateſt Co-efficient ſtands above or below, 
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FS 1. The Co- eKcient 2 fubſtraQted from | leaves 


to which joining @ it is 3 4, but the Sign of 5 the greate 


Cor efficient is offirmative, therefore 3a or + 34 is the Sum 
required. 

Exam. 2. The Co-efficient 12 ſubſtracted from 16 leaves 
4, to which joining m it is 4 m, but the Sign of 16 the greateſt 
Cor efficient is e therefore 4 m or + 4 m is the Sum 
required. 

N 3. The Co-efficient 7 ſubſtracted from 21 leaves 
14, to which joining a & it is 14 4. d, but the Sign of 21 the 
e Co- efficient is Reo, hence 1444 or + 14 4d is the 

m required, _ 

Exam. 4. The Co. efficient 5 ſubſtracted from 14 leaves 
9, to which joining mz it is 9 n z, but the Sign of 14 the 


greateſt Co-efficient i is affirmative, hence YE or + 9 WE is the 


Dum eee. 


Exam. 5. Euam. 9... Exam. 7. Emn. K..- 
To —14m —97 E 
Add 71m 1 n IE. 

— | — —Ä— — | — 
Dum — 7m . — 42 — 5am 


Exam. 5. The Co-efficient 7 ſubſtrates OR: 1.4 leaves 
7, to which joining it is 7m, but the Sigmof 14 the greateſt 
Co- efficient being , prefix. that Sign to 7 m, then is — 7 the 


Sum required. 


Exam. b. The Co- efficient 2 ſubſtracted from 9, there 


remains 7, to which 5 joining 5 it is 7 5, but the Sign of -9 the 
5 greateſt Co efficient being —, prefix that. Sign to 7 55 and e 


have — 5), the Sum required. 
Exam. 7. The Co. efficient 5 fubſtraded from leaves 


4. to which joining 2 it is 4 , but the Sign of 9 the greateſt 
Co efficient being negative, prefix the e 4%) ane" we 


ee — 4, the Sum required, 


2 


8 From 


\ 


to ALGEBRA. 
Exam. 8. The Cor efficient 9 ſubſtracted fiom 14 Jeaves _: 
5, to which joining am it is 5 am, but the Sign of 14 the great. 
eſt Co- efficient being negative, prefix the 8 


Sign — ta 5 am, and 
we have — 5 am, the Sum required, N 


Exam. 12. 
To {EW —8 4 —14y 7 wm a7 
Add — am 9 4d S 
Sum bam e 


2 5 m „ 
Exam, 9. The Co- efficient of — am being Unity, or 1, 
which ſubſtracted from 7 leaves 6, to which joining am it is 
am, prefixing to it the Sign of 7, the greateſt Co-efficient, 
we have bamor + 6 am the Sum required, 
Exam. 10. The Co-efficient 8 ſubſtracted from 9 leaves 
1, to which joining ad we have 1 4 d or d, which having 
already the Sign of 9, the greateſt Co- efficient, hence ad is the 


Sum required, 


Exam. 12. The Co- efficient of — ay being Unity, or 1, which 
ſubſtracted from 7 leaves 6, to which joining ay it is 6 azz, 
Which having the ſame Sign with 7, the greateſt Co-efficient, 
G ay is the Sum required. %% od 

4. And if there are ſeveral Quantities connected by the different 
| Signs of + and —, to be added to ſeveral Quantities connected 
by the different Signs of + and —, the Quantities being alike, 
are added as in the ſecond Article, only taking Care to prefix the | 
Signs, according to the Directions in the firſt and third Articles. 


Exam. 13. Exam. 14. | Exam, 15. 4 
To 144 - —15my—14a% 17ay+8am © 
Add — 8a—3m i Tmy+Ilaz — 32) — 5 an 
Sum ba+qm — Bmy— 2az 14% f 3am 
Exam. 13. Is 14 a +7 mM to be added to —8 4 3 m. No, 
by the Rule at Art. 3. the Difference between the Co efficients 14 
and 8 is 6, to which joining a it is 6 4, but 14 the greateſt Co 
efficient having the e Sign, hence 6 f is the &y mof 144 
added to 8 4. And the Difference between 7 and 3 the Co- 


efficients of m being 4, to which joining z it is 4 , but as 7 
he greateſt Co- efficient has the afirma:ive Sign, therefore to 

ba connect 4m with the Sign , ſo is 6 + 4 m the Sum re 
„ Bs Poa ob. INT Y 3 Is 
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Exam. 14 Where — 15m y — 14 4 K is to be added to 
5 my+124a% Now the Difference between 15 and 7 the two 
Co-ecfficients of my is 8, to which joining my it is 8 my, but as 
15 the greateſt Co-efficient hath the negateve Sign, therefore pre- 
hx the Sizn —to8my, and it is — 8 my: And the Difference 
between 14 and 12 the two Co-efficients of a æ being 2, to 
which joining az it is 2 4 z, but as 14 the greateſt Co- efficient 
has the negative Sign, therefore to — 8 my connect 2 a with the 
Sign , fois —8Bmy—2 4 the Sum required, 5 

Exam. 15. The Difference between 17 and 3 the two Co- 

efficients of ay is 14, to which joining ay it is 14 49, but as 17 
the greateſt Co- efficient has the affirmative Sign, therefore place 
down 144 or + 14ay. And the Difference between 8 and 5 
the two Co efficients of a m is 3, to which joining à m it is 
3a m, but as 8 the 28 Co- efficient has the affirmatrve Sign, 
therefore prefix the Sign ＋ to 3 a mn, ſo is 14 2 + 32 n the 
Sum required. 1 ä 
Exam. 16. Exam. 17. Exam. 18. 
T6 -=7Ja+ibm — 155) T 75 74 165 

Add 34 — 4m 7 —11p˙  —11dm-þ 1I8y 

Sum- 44 ＋— 12 — 8) — 47 — 442 ＋ 25 


Exam. 16. By Art. 3. the Diffetence between 7 and 3 the 
two Co-efficients of à is 4, to which joining a it is 4 4, but as 7 
the greateſt Co- eſſicient has the negative Sign, therefore prefix the 

Sign — to 4 a, and it is — 4 a. And the Difference between 
16 and 4 the two Co-efficients of m is 12, to which joining m it 
is 12 mn, but 16 the greateſt Co- efficient having the affirmative 
Sign, prefix the Sign ＋ to 12 mn, ſo is — 4a ＋ 12 n the Sum 
required, . 1 75 5 
Exam. 17. By Art. 3. the Difference between 15 and 7 is 8, 
to which joining y it is 8 y, but 15 the greateſt Co-efficient 
having the negative Sign, prefix the Sign — to 8h, and it is — By. 
And the Difference between 7 and 11 the two Co- efficients of p 
is 4, to which joining p it is 4p, but as x1 the greateſt Co- 
_ efficient has the negative Sign, therefore prefix the Sign — to 
4þ, and it is — 4p, ſo is —8 y—4 þ the Sum required, 

Exam. 18. By Art. 3. the Difference between 7 and 11 is 4, 
to which joining 4 M it is 4 à4 m, but as 11 the greateſt Co- 
efficient has the negative Sign, therefore prefix the Sign — to 
44m, and it is — 4 am, And the Difference between 16 
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and 18 is 2, to which joining y it is 25, but as 18 the greateſt 
Co- efficient has the af1ymative Sign, therefore prefix the Sign + 
to 2 y, lo is — 4 am A 2y the Sum required. | 


Exum. 19. Exam. 20. Exam. 21. 


To' 14 mny— ma — 5% TIE —1Igdy+mp 
Add — gmyqgma yd— 3% dy— mp 


Sum " 11my+3ma —434+12% —13dy +4mp 


Exam. 19. The Co- efficient of — mais 1, which being by 
Art. 3. ſubſtracted from 4. leaves 3, to which joining m @ it is 


3 ma, as in the Anſwer, and by the ſame Method in 
Exam. 20. If —5yd'is added toy dor 15 4, the Sum is 
— 454; and likewiſe in 


Exam; 21. If — 14 d is added to dy or 1 4 y, the Sum is 
5. If the Quantities are alike and the Co-efficients are equal, 


hut the Signs are one affirmative, and the other negative, theſe 
being added together deſtroy each other, or the Sum of them is 


a Cypher or nothing. = 


| Exam. r. Kxam. 2. Exam. 3. Exam. 4 


% 7. — 55 14 * 55 
Add — 74 CL 55 — 14m. 


Foods. e 


Sum 0 * "0 8 


| Exam. 1. By Art. 3. the Signs being unlike the Co efficients- 
are to be ſubſtracted, but 7 taken from 7 leaves o, and if to this 


ve join a it is © a, or no times a, that is, the Quantity à is to 


be taken no times or not at all, which is the ſame as nothing 


So in the fourth Example, if 5 is ſubſtracted from 5, there 
remains o, or nothing, to which if we join y a, we then have 10 


times y a, or nothing. 


(6.) Caſe 3. When the Quantities are unlike, that is, the 


Letters are different, then ſet them down one aſter the other, 
with the ſame Co-efficients and Signs they have in the Example, 


and this is the Sum required, 2 
And they may be ſet in any Order, that is, any Quantity 


may be ſet firſt, in the middle or laſt, it being not material 


how they are ranged, ſo as they are but connected with their 
proper Signs. 55 
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Exam. I. Exam, 2. , Exam. 3. 


3% To 22 3m Me SHS 
Age *& — 
Zum 24 7 34 „ To 4-+25 


Exam, 1. The Quantities or Letters being unlike, I place 


down 24, and becauſe 3 d has the Sign +, therefore after th 


2 a put + 34, ſo is 2a + 3d the Sum required, 
Exam, 2. Having put down the 3 m, after that put + 5 a the 
other Quantity with its Sign, ſo is 3 + 5 a the Sum required. 
Exam.. 3. Having put down a, after that put + d, and after 
that + 2y, ſo is a + 4+ 2 y the Sum required, of 


| Exam. 4. Exam. g& 
To 2a—7m 22 415 

Add 3y+5% 2 . 
Sum 2a—7m+ 39+: F577 


Exam. 4. Begin and place down 2 &, after that — 7 mn, after 
that + 3y, and after that +5z, fois 24 — 57m 3 T5 2 
the Sum required. | 5 . 
 £xam. 5. Begin and place down 2 a, after that + 15, after 

that + 2, and after that — 74, ſo is 2a ＋ 15 +z—74d the 


Sum required, 
To qJmbigy —15m+70 
a ws SS 3 
Sum 75-4 K — SNA 8-26 
10 + 7 m — 141 — 155 
Add — 24 —8 4 Rs 2 — 7 


——ů—ů — 


Sum 16 + 7m — 25 19 8d —14m— 159 +a—7 


Examples wherein all the foregoing Caſes are promiſcuouſly uſed. 
Bk YT nr EY OT Es 
To 742 — Ta E NR — 824 7Tm—2Ix 
Add FATE TTT 112 — 12 ＋ oy _ 
Sum 124 ＋ 3d--m 34 — 5 n - 21K 755 
Exam. 1. 7a added to 5; 4 makes 12 a, by Art. I. and — 154 
added to 184 makes 3 d, by Art. 3. and there being no Quan- 
tity like vn, that mult be placed by itſelf, by Art, 6, and connect- 
55 — 1 
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ing theſe Quantities with cheir proper Signs we have 12 a + 3d 
＋ m, the Sum required. 


Exam. 2. — 8a added to 11 @ makes 3a, by Art. 3. and ; 


7 m added to — 12m is — 5 m, by the ſame, but 21x and 5 y 
being different, place them down one after another as at Art. 6. 
ſo is 3.—5 m—2Ix+5y che Sum 08 a 


8 Lane 3. Exam. 4. 
To — 15 4 4141 - 165 11 am—7yd+ mn 
Add Ta—1lagm-y — 5 m — 254 —-7 a2 


Sum e bam—gyd+mu=76 


Exam, 3. — 15 4 led to 7 4 is — 8 a, by Art. 3. and | I 


14 m added to — 14 m is nothing or o, by Art. 5. therefore 
take no Notice of thoſe Quantities in the Sum, and — 16 and 
y being different Quantities ſet them down by Art. or fo is 
—8a—16 + y the Sum required. 
Exam. 4. II a added to — 5 à m is 6 a m, by Art, 3. and 


79 Pl added to = y 4 1 $6 wow 9 y d, by Art. 1. But Deg 1 
—74 being different Quantities {et them down by Art. 6, and | 


 bam—9gzyd+mu—738is the Sum required, 


Exam, 128 Exam, 6. 

To 4a—173+15ap 71674 
Add — 24% + 3a— 29 . 
Sum 134 ＋ 74 — 19 m + 


4 1 
Exam. 5. — 2 4p added to 15 45 is 13 ap, by Art. 3. and 


3a added to 4a is 7 a, by Art, 1. and — 2 y added to — 17 y is 
19, by Art. 1. hence 13ap +7 a—19y is the Sum required. 
Exam. 6. — 7m added to 8 n, the Sum is m, by Art. 3. 
15 added to — 11, the Sum is 4, by Art. 3. and 4 4 added to 


2 4a, the Sum is o, or motomngs by Art. 5. hence m + 4 18 
the Sum required. 


In theſe two Examples the ſame Quantities are not ſet under 


one another, to ſhew the Learner that however they are placed, 


if the Quantities are alike, they are to be added as if they ſtood 
one under the other. 


The more perfectly Addition is underſtood, the eaſter it will 
render the Work of Subltraction. 


 SUBSTRACTION, 


1 
sUBSTRACTIO N, 


J 
J. IS performed by one general Rule ; change all the Signs of 
4 thoſe Quantities which are to be ſubſtracted, or ſuppoſe 
them in the Mind to be changed, then add theſe Quantities to 
the others, according to the ſeveral Rules of Addition, which 
will be the Difference or Remainder required. | | 
Il would adviſe the Learner to take out the Examples, and 
put down thoſe Quantities which are to be ſubſtracted with 
contrary. Signs, to thoſe they have in the Examples; that is, 
making thoſe affirmative which are negative, and thoſe negative 
which are affirmative, and then proceed as directed in the 
general Rule, EV FFT DBA at 
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4 Exam. 1. Exam. 2. Exam. 3. Exam. 4. 
; 4 Fair 48 7m. —y 92 
2X Subſtract 32 2m —27 —4 2 
Remains 22 5 mM „ ˙˖˙·⅛ 


Exam. 1. Here 3 a the Quantity to be ſubſtracted has the Sign 
T, which being made or ſuppoſed to be made —, then by the 
general Rule, 59 is to be added to — 3 a, the Sum of which is 
2 4, by Art. 3. and this is the Remainder required. 
Exam. 2. In the ſame Manner 2 m being ſuppoſed to have 
=> the Sign — prefixed to it, then by the general Rule, 7 m is 
dos be added to — 2 m, the Sum of which is 5 , by Art. 3. and 


* 


this is the Remainder required. 5 


' Exam. 3 And if we ſuppoſe — 2 y to be 25, or + 2 y, then 
bay the general Rule, — 5 y added to + 29, the Sum is — 35, 
by Art. 3. and this is the Remainder required, , 
Fam. 4. If we ſuppoſe —4ztobe4z, or + 4z, then 
py the general Rule, ew 82 is added to 4 2, the Sum is md i, 
by Art. 3. and this is the Remainder required. e 
2 4515.4" n 3 Exam. 6. Exan. 7... Ham . 
Tem nn, — 739d. —gys 4 
!!!. ß] wnuä 
Remains "IG. ie —bjs A 


— 
N 


JN. 'B Exam. 5. The Sign of 2 mn being —, if we ſuppoſe it +, 

-% then by the general Rule, 14m n added to 2 un, the Sum is 
3 10m», by Art, 1. the Remainder required, | — — 
1 5 ; Exam. 
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Exam. 6. If we ſuppoſe 5yd to be — 5 d, then by the 


general Rule, — 7 y d added to — 59 d, the Sum is — 125 d, 
by Art. 1. the Remainder required. 

Exam. 7. By ſuppoſing 3yx to be — 3 x, then by the 
reneral Rule, — 5 y x added to — 3 y x, the Sum i is — 8 b 2 
y Art. 1. the Remainder required. 

Exam. 8. And if we ſuppoſe — 3 to be 3ay, then 


by the general Rule, 4 ay added to 3 ay, the Sum | is 7 4 55 by 


Art 1. the Remainder 10 


From | gam — ay 63 —7 ad $3.4 
Subſtrat — om —5 497 ＋ ad. 2 
Remains Gam 4ay 2844 474 


The Truth of Subſtraction may be proved as in common 
Arithmetic, by adding the Remainder to the Quantity which is 
ſubſtracted, and if their Sum is the ſame as that from which the 


Quantity was ſubſtracted, the Work is true, 0 it is 
erroneous. 


Thus in the four laſt Examples bam added to —2 n, the 
Sum is 5 am. 


And 4ay added to — 3 ay, the Sum i is — 4. 
And — 8 à d added to ad, the Sum is — 7 ad. 


And 4 4 added to yd, the Sum is 5yd. And in the ſame 


Manner may the other Examples be proved. 


8. If two or more Quantities connected by the Signs + or 
— are to be ſubſtracted from other like Quantities connected 


by the Signs + or —, it is done in the ſame Manner, only 


taking due Care to connect the remaining Quantities with their 


Proper Signs, as was dene in the Addition of e , 


From 124 4 75 7 h „ 


Take 324 +25 6A 32-442 


Remains % ö may —Bzy—bam 2 
Exam. q. By ſuppoſing 3 a to be — 3 @, then — 34 added to 


12 a the Sum is 9 a, by Art. 3. and again, ſuppoſing 2. to 


be — 25, then — 2 5 added to 7b the Sum is 5 5 boy the ſame, 
and connecting theſe Quantities we haue 94 ＋ 3 * „the * 


mainder required, 


Exam. 10. 6 ma being probes negative, or to * 
b m a, then — 6 m added to 7 ma the Sum is 2 a, and 4 


being 


pF 
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1 being ſuppoſed to be 4, then 4 added te 5 75 the Sum is Is 
hence ma + y is the Remainder required. 

$ 3 Exam. II. 3 2 being ſuppoſed to be — 3 25, und adding 

* : this to —. 5 z y the Sum is — 6 2), by Art. 1. and 4 am being 


ſuppoſed to be — 4 @ m, by adding that to — 2 am the Sum 
by Art. 1. is — 6 am, Lees —8 * | on Sacks 4m is the Remainder 


2 required. | 
3 Exam. 12. | Exam: 1 e 14. 
From 14a—5y —7Jmn+2zd 242 
{ Take — 32— 5 —3mnu+3od 32— 2 
/ Nemains 17s, —4mn—yd. _ - OE m+7 
a Exam. 12. The - — 3@ being ſuppoſed by the general Rule to 
n be 3a, and adding that to 14 4 the Sum is 17 a, by Art, 1. and 
is tze — 5 being ſuppoſed to be 55, if we add gy to — 55. 
je the Sum is a Cypher, or nothing, by Art. 5. hence WH a is the 
is => Remainder required. 
E' xam. 13. The — 3 n being ſuppoſed to be 3mn, then by 
e © adding 3mnto—7 mn the Sum is — 4 mn, by Art. 3. and 
l 3574 being ſuppoſed to be — 3 d, and adding — 4 to 25 4 
the Sum is — y d, dy Art. 3: hence - —4mn 8 is the Re- 
mainder required. 
e = Exam; 14. The 5 4 blink Gppolecd to be — 5 a, if chat 4 is 
" = added to 2a the Sum is — 3a, by Art. 3. but the mand 7 
x being different Quantities, ſer them down by Art. 6. only take 
4 particular Care to change the Sign of 7, according to the general 
7 Rule for Subſtraction, then will - — 34 +m * 7 be the Re- 
j mainder required, 
% © fn. 15. IL $a ens 16. n 17. 
= From — an 155 ＋ 20 „ a 
5 4 Subſtract + 4m e ee 16 r ee 
I Remains — 2am 184+ 36 15d+7 0, 


ner as in Subſtraction of ſimple Quantities, by adding the 
Remainder to the Quantity which is ſubſtracted, and obſerving 
if that Sum js the ſame, and has the ſame Signs, with thoſe *® 
Quantities from which the Subſtraction was made. Thus, 
Exam. 15. — 2 a m added to am, the Sum is — a m, by 
Art. 3. to which connecting y with the Sign +, we find-that 
by adding —2am to am 9, the Sum is — am +7 the 
* from which the he Subſt action was made. 


IF ö ; S 
_ | The Truth of cheſs Operations is proved in the ſame Mad. 


| Brew. | 
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Exam. 16. If 18 5 4 is added to — 3 d the Sum is 15 yd, 
by Art. 3. and 36 added to — 16 the Sum is 20 by the ſame, 
hence the Sum of 1854 + 36 added to—3yd—16is15ydþ 20, 
the Quantity from which the Subſtraction was made. 

Exam. 17. By adding 15 4 to — 4 the Sum is 14 4, by 
Art. 3. and by adding 7 a to — 8 a the Sum is — a, by the 
ſame, to which putting down the 7, there being no 9 
to be added to that, hence 15 4 + 7 a added to — 4 + 7 
the Sum is 144-þ 7 4, the Quantity from which ha wy 
ſtraction was made, 

But if the Quantities to be ſubſtrafted are uidike thoſe from 
which the Subſtraction is to be made, ſet down theſe with the 
ſame Signs and Co-efficients they have in the. Example, after 
which place the Quantities to be ſubracted with their Co- 


efficients, but change their Signs. 


0 Fram, 18, Exam. 19. | Exam. 20. 
From 20 — Jy _ hs 5m | 
Ws gl | | © 5 — 25 
Remains 24— 4 * e 5 2 


Exam. 18. Having put down 2 a, after which put — 4, the 
Quantity to be ſubſtracted being ＋ 4 and 2 2 — 4 is the Re- 


mainder required. 

Exam. 19. Having put down — 35, to that tanned 24 with 
the Sign —, ſo is — 3 — 24 the Remainder required, - The 
20th xample is done in the ſame Manner. 

And if compound Quantities are to be ſubſtracted om com- 


pound Quantities, but unlike, ſet down all the Quantities one 


after the other, but change the Signs of thoſe Quantities which 5 


are to be ſubſtracted, as in theſe Examples. 


EE Pf 7 ER 
„ wn IF. 
Remains 2 T5 3 24 See 


5 Having wrote down 2 @ + 5 m, to that connect 37 with the 
en my 1 being + in the Example. to which connect oo 


with the Sign +, it being - in the Example. 
In the other Example, having wrete down — 4 d FY 2 + to 
this connect 5 4 with the Sign +, it being — in the Example, 

to which connect 3 7 with the Sn — it being + in the 


Example. 
e : MULTI 
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175 7 which there are three Caſes. 


(9) Caſe I. \ \ 7 HEN the Signs of the des to be 


multiplied, are both affirmative, or both 
negative, ſet or join the Letters together, and to them prefix 
the 9889 +> which will be the Product required. 


| Exam. I, Exam. 2. Exam. Zo Exam. 4. 
Multiply 3 © — —da 
By „ 8 | — 2 — * 
Product da my az — SY 


Exam. 1. Having joined the Letters d a, and each of them 
having the affirmative Sign, therefore, by the Rule, d a, or 


+ d a, is the Product required, 
Exam. 2. Having joined the Letters m and y, and each of 


them having the affirmative Sign, therefagy, by the Rule, m yz 
or + my, is the Product required, 

Exam. 3. Having joined the Quantities z and a, and a of 
them having the ſame Sign, therefore, by the Rule, a.z, or 
5 a 2, is the Product required. 

Exam. 4. Having joined the Quantities 4 a and x, and both 
having the ſame Sign, therefore da x, or + dax, is the Pro- 


duct required. 
+ Bxam, .. 6. Exam. 7. i. 8. 
| Multiply 2 am —5 a m 
By 2 8 | — dp ww". 
Product 77 „ amd - "W879.  STMAn 


Exam. 5. [thn joined aa, and both the Quantities being | 
affirmative, therefore 4 à is the Product required. 5 
Exam. 6. Having joined the Quantities a m and d, and both 
having the Sign —, hence a m d is the Product required, | 


Exam. 75 Having joined the Quantities y and d p, and be- 


cauſe both have the ſame Sign, therefore dp 5 is the Product 


required. 
Exam. 8. Ming joined the” 9 a m and an, and 


both having the ſame ispo therefore am an is the e 
dt 3 % 


10. If the Multiplicand conſiſts of two or more Quantities 
connected by the Signs + or —, then the Multiplier muſt be 
multiplied into each of thoſe Quantities, prefixing to each par- 
ticular Multiplication its proper Sign, which will give the Pro- 
duct. The 5 N 5 78 


i ,, © Exam. 11. 
ultiply a +4 z+y — mA — 1 
3 F 
Product α , ATI) pma+4pn 


Exam. 9. If we multiply a by m, the Product is m a, by 
Art. 9, and multiplying 4 by mn, the Product is md, by 
Art. 9. but as n and d have both the affirmative Sign, therefore 
prefix the Sign + before md, and ma + md is the Product 
required. | 3% ir Odo i' 
Exam. 10. Multiplying z by 4, the Product is dz, and 
multiplying y by 4, the Product is dy, by Art. 9. but as d and 
y have both the Sign , prefixing that Sign before dy. we have 
dz + dy, the Product required, _ = 
Exam. 11. Multiplying — m x by — p, the Product is pm x, 
by Art. 9. and for the ſame Reaſon — n multiplied by — p, the 
Product is p, then connecting p m x and pn with the Sign +, 
we have pm pn, the Product required. ind 


„ Exam. 13. Exam. 14. 

Multiply — n — y —4— 25 dad 
oy ns 8 1 

Froduct dm %? a 44% 


Exam. 12. Multiplying — m by — d, the Product is n d, by 
what was ſaid at Example 11, and multiplying — 4 by — 5, 
the Product is for the ſame Reaſon dy, and connecting am and 
dy with the Sign +, we have dm + dy, the Product required. 

Exam. 13. Multiplying —a by — x, we have ax for the 
Product, as in the laſt Example, and from multiplying — æ 


by — , we have for the ſame Reaſon æ z for this Product, 


then connecting ax and xzy with the Sign +, we have 
ax ＋ x2), the Product required,  _ : 
Exam. 14. Multiplying ad by y, the Product is a dy, and 
multiplying z by y, the Product is y 2; but as the Signs of y 
and z are both alike, therefore prefixing the Sign + toy z, we 
have ady + yz, the Product required, 1 ' - 
9 5 e II, It 
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11. It may be proper to caution the Learner, that in 
Multiplication it is quite indifferent which Letter be places firſt, 
or laft, for to multiply am by d, the Product is ama, or 
md a, or d m a, or adm, or any of the different Poſitions 
in which three Letters can be placed; this will be more 
compleatly and fully underſtood when we come to apply the 
Science to the Solution of Problems: But, that the Learner may 
form ſome Idea of the Truth of this, ſuppoſe we were to multi- 
ply 3, 5, and 7 together, the Product will be the ſame in what- 
ever Order theſe three Numbers are multiplied. Thus, 


2 3 
1 23 35 21 
2 e „ 
105 105 103 


This Obſervation J adviſe the Learner to fix in his Mind, to 
prevent concluding he has done any of the following Examples 
erroneouſly, by happening to place the Letters different from 
what they are in the Book. 6 
12, But if the Multiplier and Multiplicand conſiſts of two or 
more Quantities, then begin and multiply the Multiplicand by 
any one Quantity in the Multiplier, according to the Directions 
in Art. 9. and 10. after that multiply the Multiplicand by 
another Quantity in the Multiplier, and put this Product under 
the other, and continue doing this till the Multiplicand has been 
mu'tiplied by __ Quantity in the Multiplier ; then under theſe 
Products draw a Line, and add them together by the ſeveral 
Caſes of Addition, and this will be the Product required, 


. Exam. 1. 
Multiply a+6. 
. . 
mar mb the Product of a+b multiplied by n, by 
nau the Product of a + , multiplied by n, by 
2 ENS. 5 
m4 n n t n the Sum by Art. 6. the Pro- 


duct required. 
Multiply 


% 44GCEBRA, 
Multiply m 
By 4 + 2 
"a1 + ay the Product of #1 + y multiplied by a, by 
eo. 
m 425 the Product of m + y multiplied by 4, by 
the ſame. | 


am m + ay+md—+ yd the Sum by Art, 6. the Pro- 
duct required. 3 


Multiply —a—4 
By — Mm —%Y 
"ma + md the product of — a — 4 multiplied by 
Een, by Art. 10. 
4 2 + d ⁊ the Product of — a — d multiplied by — 2, 
by the ſame. 


ma — e the Sum by Art. 6. the Pioduct 
requires, | 


Multiply 4 ＋ 5 
By 3 5 
e product of ++ 5 multiplied by a, by 
5ͤö;ͥ w 
425 ＋＋ þ b the Product of a+b multiplied by b, by the 
r 


2 aa 2ab+bb the ProduRt of a + b multiplied by 
- a+ b. 


"Now in ths Addition of the lat Exiaple I aber there 
is a h in each of the two Lines, and there being no Co- efficient 
prefixt, Unity or 1 being then always underſtood to be the Co- 

efficient, hence 1 ab added to 1 ab is 240; the other Quantities 
2 and bb are ſet down as in the former Examples, therefore 

Ga+2ab+bb is the Product required, 
And in fb Additions as theſe I recommend it to "the 
| Learner, before he begins to add, to examine the ſeveral Quan- 

tities, and ſee if the Letters in any two of them are alike, and if 
they are to collect them into one Sum, according to Art. 1 and 
3; remembering, that though the Letters which compoſe the 
two Quantities are not in the ſame Order in each; yet if they 
are but the ſame Letters, and no more in one than there is in 
the other Quantity 75 they are the ſame, and may be agded by 


Art. 1 and 3. Thi 
40g 
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The four following Examples are Tor the Exerciſe of the 


Learner. _ | . 
% — 4 bus wont 
Mule N e 
am+mb aa n 
N ay +dy ub Br of & 00 
Product 55 4 4 ＋＋ N 
Multiply * 3 mand 
III. e 
vn m 2 ＋. 4A 
frodud in F te 


13. Caſe 2. Ir there are Co-efficients or prefixt DEL RY 
then multiply the Numbers as in common Arithmetic, and to 
their Products join the Products of the Nen ound by the 


a Art. 9. 2 
| Fran. 1. Prem. 2. Bas 35 Exam. 4. 


Multiply 447-4 - 3. —7ad 2 
By zn W | DFDnc +... 
Product ' bam. 15my adm _ 209, 


"Hows. 1. The Product of the Co-efficients 2 and 3 is 6: the 
Product of a multiplied by m is am, the Signs being alike, j fung 
theſe together it is 6 am, the Product required. F 
Exam. 2. The Product of 5 by 3 is 15 : the Product of m 

by y is my, for the Signs are alike, and j Joining theſe together i it 
is 15 m5, the. Product required. 

Exam, 2. The Product of 7 by 3 is 21: the product ofad _ 
by mis adm, the Signs being alike, and joining the 21 and 
ad w it is 21 adm, the Product required. 
Exam. 4. The Product of 2, and 1 the Co- efficient of a, is 

| 2, to which joining ay, the Product of à and 5, it is 2 45, Fon 155 

Product required, for the 008 of 29 and 4 are e * 


doth ee 25 


Multiply 7am. 6 452 r 


Product 14amd 12dza gy} 2 
Poona 


— — . — 


— eo <lo —— 


. ͤ ee te. ee 
— — FIT 


IS — ö ¶ 


— ah Hats 
— — — * 
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14. And if there are two or more Quantities with Co- effi- 
cients connected by the Signs + or —, to be multiplied by any 
Quantity and its Co-efficient, they are multiplied as in the laſt 
Article, only connecting the ſeveral particular Products 3 | 
with their proper Signs, as was done at Art, 10. 


Prom: I. | Exam. 2 | Exam, 3. 
Multiply 2a+36 39 +54 —2y—24 
By 1 an 


Product o an 15% ＋ 25 4 Ar 


Exam. 1. Multiplying 2 4 by 3 m the product i is 6 4 m, by 
Art. 13. and then multiplying 3 m by 3 5 the Product is 9 hn, 
by Art. 13. to which prefixing the affirmative Sign, as the 
Signs of JE and 3m are alike, and 6am + 9 bm is the Product 
ao =o | 

Exam. 2. Multiplying 35 by 5 m the Product i is 15 ym, by 


Article 13. then multiplying 5 m by 5d the Product is 
25 Am, to which prefixing the affirmative Sign, as the Signs of 
54 and 5 m are alike, and 37 ** 25 dm is the Product 


required, _ 

Exam. 3. "Mutiphing— 2 by — 3z the Product is 6 y'2, 
by Art. 9 and 13. Again, multiplying — 24 by — 3 2 the 
Product is 6 az, lor the Signs of 2 a and 3x are alike, and con- 
necting 6 yz and 6 za with the Sign +), WE have 6 t + 6: Z 45 
the Product required, | | 


Exam, WO 955 Dis — _ 60 


Multiply 3 ＋ 29 n U e 


By 64 3 —a 
product 18ma + 12 74 %%. D = Lens 


Exam. 4. Mu! tiplving 3 m i by 6 a the Product is 18 ma, and 
multiplying 25 by ba the Product is 12 ya, and placing the 
Sign + before 12 ya, becauſe the Signs of 64 and 2 y ate 


alike, we have 18 ma + 12 ya, the product required. 
Exam. 5. Multiplying — 2 4 by — 44 the Product is 8 Ja, 


for the Signs of 24 and 4a are alike, being both negative, 


therefore 8 4% or + 8 4a is the Product of theſe Quantities. 
Now multiplving — 4 a by — 3m the Product is 12 ma, to 


which prefixing the affirmative Sign, as 3 m and 4 4 have the 
fame Sign, both being negative, and we have 8 44 + 12 ma, 


the Product required. 


3 TY „ Exam. 
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Exam. 6. The Product of 3j by —24is6ya,or I 65 4, 
and the Product of —7 my by — 24 is 14 amy, or + 14 9. 


hence, for the Reaſon in the laſt Example, 6 5 + 14amy is 
the Product required. 


Multiply —=3m—24 —22—3y —4d—5m 
By —4a, — 44. 22 


K 


Product 12 2 iert 


15. And if there are two or more Quantities with Co- 
efficients connected by the Signs + or —, to be multiplied by 
two or more Quantities with Co-efficients connected in the 
ſame Manner, the Quantities are to be multiplied as at Art. 12. 


taking due Care to multiply the- es rave. as has been taught 
Art. 14. Thus, 


| Multiply 2 a+ 3b, 

By In | 

baagab the Product of 2.8 +35 multiplied by 

3% by Rt 18 - 

10 ma 154m the Product of 2 a + 30 multiplied by 
© by the ſame. 


54a ＋ gab + 10ma + 158m the Product re- 
quired, being the Sum of the two particular — which are 
added together by Art. 6. 


Multiply 3m +5y 
By 24 +3n_ 


5 109 ay the Product of Z m TIO multiplied 
-> by 2 % by Rr. 1% | 
9 n n * 15 yn the Product of 3m ＋ 55 multiples 
by Zu, by Art. 14, | 
6 F ICA + gmn + 15yn the Product ara, 
being the Sum of the | two Praducts, es are added together 
by Art. 6. 
4 üply 224 TY 
1. 


244 + 65 the product of 2 a+ 35 multiplied by 
| = 2..0y rt, , = 
4ab + 6 b b the Product of 24 4- 39 multiplied by 
2325 by the ſame. 


4 au + loab + 6 bb the Product required. In this 
2 Addition 


— 


Ti 
} 
4 
i 
4 
\ 
by 
i 
4 
* 
1 
! 
5 
* 
1 
* 
wo. 
+ 
128 
1 
*+8 
1 
|| 
$ 
i 
Wt 


— _—_—— 


ER—_C_—_——— 


— 


. — eat: "Dodo oak 


— 
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Addition the Reader is to obſerve that i in one Line there is 6ab, 
and in the other Line there is 4 ab, which two Quantities 


added together the Sum is 10 ab, by Art. 1. but the 4aa and 


6 bb being different Quantities, they are ſet down by Art. 6. 
hence the Product of 2 a + 36 multiplied by 24 ＋ 21, is 
44 + 10ab + 6bb. 


Multiply 34 ＋73 | gaþ2b 

By 244+ 5w _a+4b 
644 1474 | 344-1 27 
15 ＋ 35 n 1254 857 


Produẽt 64a + 14ba+15an+356n Zaa-y- 14ba+Bbb 


I6. Caſe 3. When the Signs of the two Quantities to be 
multiplied are one affirmative and the other negative, then 


multiply the Quantities as before directed, but to their Product 
prefix — „or the negative Sign. | 


A Exam. 2. Exam. 3 Fxam. 4. 
| Multiply —- ) —4 am —dm 
Product — 44 anal 4 — An 


Exam. 1. Tbe Product of b by a is ba, for Multiplication i is 
only joining the Letters, but as the Sign of J is —, and that 
of a is +, therefore to h a pteſix the Sign —, ſo is — ba the 
Product required, 
Exam. 2. The Product of a by d is ad, but as the Signs of 
a and dare different, therefore prefix. the Sign — to ad, and 
— ad is the Product required. 

Exam. 3. The Product of am by y is a m y, but as the Signs 
of a mand y are different, therefore en the Sign — to amy, 
ſo is — amy the Product required, 
 Fxam. 4. The Product of dm by z is dm z, but as the 
Signs of d and z are different, thereſore prefix the Sign — 

to I m x, ſo is d m æ the Product required. 

This Operation being the ſame as at Art. 9. taking Care 
to make the Sign of the Product —, I ſhall only fubjoun the 
to.lowing Examples for the Exerciſc of the Leather. . 


Multiply 
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Multiply x n — ym — 2 K* ma 
Product —xmy II —axdy —map 


17. And if two or more Quantities with Co-efficients are to 
be multiplied into any one Quantity with a different Sign, they 
are multiplied as at Art. 14. taking Care of the Signs ariſing in 
the Product, according to Art. 9. and 16. | 


: Exam. 1. Exam. 2. Exam. 3. 
Multiply — 34 — 2 254354 —cgm—2y 
By 3m — Ja | 34 | 


— — — 


Pa = beg Sz, 


Exam. 1. Multiplying 3 by 3 m, the Product by Art. 13. 
is qa m, but as 3 m has the Sign + prefixed to it, and 3a has 
the Sign — prefixed to it, therefore to the Product 9 am prefix 
the Sign —, by Art, 16. Again, 22 multiplied by 3 m the 
Product is 6 5 mn, but as 2 2 has the Sign— to it, and 2m the 
Sign ＋, therefore to 6 z m prefix the Sign —, by Art. 16. and 
—9am —d5=m 1s the Product required, ho 9 
LHaam. 2. Multiplying 25 by 34, the Product is 6 ay, but 
as the Sign of 25 is +, and that of 3 à is —, therefore to 64 
prefix the Sigu —, by Art. 16. Then multiplying 54 by 3a 
the Product is 15 ad, but as the Sign of 5 4 is +, and that of 
34 is —, theretore prefix the Sign — to 15 ad by Art, 16. 
and — bay — 15 ad is the Product required. hy 
Exam. 3. Multiplying 5 m by 34, the Product is 15 md, 
but as the Sign of 5 m is —, and that of 34 is +, therefore 
prefix the Sizn—to 15 md, Again, multiplying 2y by 3 4, 
the Product is 6yd, but becauſe the Signs of 2y and 24 are 
different, therefore prefix the Sign —tobdy, and — 15 ,, 
6 dy is the Product requifed. _ fe. | 3 5 
Examples for the Exerciſe of the Learner. 
Multiply —24—35 3 T7 — 5 —36 
7 IRR: / SL OR I ; On 
Pioduct —84az—12bz — End- 144) —I5ym—gbm 


3 


18. And if two or more Quantities with Co- efficients are to 
be moltiplied by two or more Quantities with Co- efficients, if 
th ir Signs are unlike, yet they ate multiplied as at Art, 15. 
taking dus Care of the Signs of the Product, by Art, 9. and 16, 

| WY __ Multiply 
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Multiply — 32 —2mM 
By 45 465 
2 n ie Produs ef 34 — 2m multiplied 
by 4 b, by Art. 17. 
— I8ay—12ym the Product of — 3 4 — 2 m multi- 
plied by 6 y, by Art. 17. 
nb —tTin—1Voi—iin the Product re- 


quired, being the Sum of the two particular Products, which are 
added by Art. 6. 


Muliiply $y+3m 
Þy —74—34 


— 35% T 21 4d m the Product of 5 y 4 zm multiplied 
by — 7, by Art. 17. 

an the Product of 5y + 3m multiplied. 

” ens 2 =36, by Art 17: 

— 35554 [—21dm—15ay —gam the Product re- 


quired, being the Sum of the two particular Products, which arc 
added by Art. 6. 


We ultiply 24+ 36 


— 40a—ba) the Product of 244. 2b multiplies 

by — 24a, by Art, 17, 
| —bab—9bb the Product of 2a + 3b multiplied 

= by — 36, by Art. 17. 

 =42a—12ab —9bb the Product required : For 
in this Addition the Reader may obſerve that there is — 6 a6 
in each of the two part'cular Products, which being added toge- 
ther by Art. 1. make—12ab, but — 44a and — 9 bb being 


different Quantities, they muſt be placed ſeparate from one 


another. There are Examples of this Kind at Art. 15. 
19. It may be for the Learner's Advantage to de put in Mind, 


that if any Algebraic Quantities are to be multiplied by a pe 


Number, that then this Number is to be multiplied into every 
ane of the Co-efficients of the other Quantities, in all Reſpects 
as before, and to each particular Product ſet or join that Quan- 
* whoſe [Lees was multiplied, Thus, 


Lain. 
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Exam. L. Exam. 2. Exam. 3. 
Multiply 2 a + 3b —Im—4d _ 4d + 3y 
By 6 | 9 


PEE F by Fn * 
Product 124 T1824 21 — 36 4 27 


Exam. 1. Multiplying 6 by 2 the Product is 12, to which 
Joining a it is 12 a, then multiplying 3 by 6 it is 18, to which 
joining bit is 18 0, and becauſe 6 and 3% have both the Sign ＋, 
thereſote by Art. 9. prefix the Sign to 18 6, fois 124 4+ 18 6 
the Product required, T1 1 

Exam. 2. Multiplying 3 by 7 it is 21, to which joining m it 
js 21 %, but as the Sign of 3 m is —, and that of 7 is +, there- 
fore by Art. 16. prefix the Sign — to 21 m, and it is — 21 m. 
Again, multiplying 4 by 7 it is 28, to which joining d it is 
26 d, but as the Signs of 4 d and 7 are likewiſe unlike, there- 
fore to 28 4 prefix the Sign —, and — 21 m — 28d is tho 
Product required, _ | e 
Exam, 3. Multiplying 4 by 9 the Product is 36, to whick 
joining dit is 36 d, and becauſe the * of 44 and 9 are alike, 
therefore it will be 364, or - 36 4; and multiplying 9 by 
835 the Product will be 27 y, to which muſt be prefixt the Sign 

＋, becauſe 35 and 9 have the ſame Sign, ſo is 364 + 27y 
the Product required,  _ 

Examples wherein all the three Caſes of Multiplication ae 
promiſcuouſly uſed, 


Multiply 2a—35 
. 
10m 4 — 15 1 

445 —6 57 1 1 
Product 104 — 15 m T4 - * 


The 24 being multiplied by 5 m the Product is 10 ma, by 
Art. 13. and — 3 6 being multiplied by the ſame 5 n, the 
Product is — 15 m b, by Art. 16. and iy, 
And 23 being multiplied by 2 y the Product is 4 4, by 
Art. 13. and — 3b multiplied by 2y the Product ia — 6 , 
by Art, 16. and 17. To W 
- Now draw the Line and begin to add them, and becauſe the 
Qnantities are all different, they are added by Art. 6. and there- 
ſole the Product. will be 10 ma 7j 15 mb ,t 44% - _ 


8 Mulupiy 
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Multiply —Im+24 5 I 
F > Emcad, FD | 
—21 My - bay 
28 mn —81 4 


TTY — It my Fe T=, na 


The - — 9 m multiplied by 3 y the product, is— 21 my, by 
Art. 16 and 17. and 24 multiplied by 35 the Product is 6 a Jy 
by Art. 13. | 

And —7 n multiplied into — 4 the Product is 28 mn, by 
Art. 13. and — 4 n multiplied by 2 a the Product is — 8 u @, 


by Art. 16 and 17, 


Now begin the Addition, and becauſe the Quantities are 
all different, they ate added by Art. 6, and the Product js 
—21 vraie | 


Multiply 224433 


By 22345 


. 
22 2 


Product 9 


Mulciplyi ing 2 4 by 2.4 the Product is 4 @ a, and malaphing 


33 by 2a the product is 6 ab. 


And multiplying 2 a by — 3b the Product is — 6 a b; 
becauſe the Signs of the two Quantities are unlike, and for the 


ſame Reaſon the Product of 36 by — 35 is —9b6. 


Now begin the Addition, and I obſerve in the firſt Line there 
is +6a4 or 64, but in the ſecond Line there is — ba b, 


now becauſe the e een are equal, the Quantities alike, | 
but the Signs being contrary, thereſore by Art. 5. theſe Quanti: 


ties will deſtroy one another, then putting down the 44 and 
— 96b, by Art. C. we have ee . 9 b b, the Product ES, 


Multiaty 1 
EE 


—21 . — IZad the Produ o 7 m + 44 multi- 
plied by — 34. s 5 
35 5 . 20 4 the Product of 7 m A4 multi 
plied by 5, by Alt. 19. 


Produ — — 214d 1244 35 * * 204 


Mubiply 
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Xrultiply S +3 
By. 247435 | 
Io + 2 ab the Product of 5 a -|- b multiplied by 2 3. 
15% ＋ 377% the rr by 36. 
Product 1044 ＋ 17 ab ＋ 36. 


D 1 v 1 81 0 N, 


5 72 which there are four Cafes. ' 


20. Caje 1. HEN the Signs of the Quantities to be 

divided ate both affirmative, or both ne- 
gative, reject all thoſe Quantities in the Dividend and Diviſor 
that are alike, and ſet down the Remainder, prefixing te to it the 
Sign +, which will be the Quotient required, 


Exam. 1. Exam. 2. Exam. 3. Exam. 4. 
Divide * ab dm — u — 4 
Quotient - m : 77 4 


Kaen 1. Becaufe a is in the Dividend and Diviſor, reje&t 
it, and 6 being only leſt, it is the Quotient fought, and is ta 
have the Sign oi becauſe the Signs of ab and à are alike. 

Exam. 2. Becauſe dis in the Dividend and Diviſor, re ect 
it, and there being only ui left, it is the Quotient ſought, 
which mutt have the Sign Ty. ecauſe the Signs of d m and 4 
are alike. 

Laam. 2. Bocau em is in the D. vidend and Diviſor, reie 
it, and n being only leſt, L write it down for the Quotient = 
ſought, which mull | have the Sign +> becauſe mn. and m have 
the fame Sign. | 

Exam. 4. Becauſe p is in the Divide nd and Divior, I reject. 
it, and place down a, the We leſt, for the Quotient 


bought. which mutt have the Syn hy, lor che Signs of @ p and 
p ate alike, 


| Exam, 


by 
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Exam. 5, Exam. 6. Exam. 7, Exam. 8. 


Divide amd \—aþpy m d a — 1 
By am — py ma —2 
Quotient 4 a d ym. 


Exam. 5. Becauſe am is in the Dividend and Diviſor, reject 


it, and place down d for the Quotient, which muſt have the 


affirmative Sign, for the Signs ot amd and am ate alike, 
Exam. 6, Becauſe þy is in the Dividend and Diviſor, I 


reject it, and place down a, the remaining Quantity, for the 
Quotient, which muſt have the affirmative Sign, for the Signs 


of apy and py are alike. 

Exam, 7. Becauſe ma is in the Dividend and Diviſor, 1 
reject it, and place down d for the Quotient, which muſt have 
the Sign ＋, becauſe the Signs of d and ma are alike. 
Exam. 8. Becauſe z is in the Dividend and Diviſor, I 


veject it, and place down y m, or my, which is the ſame thing, 


for the Quotient ſought, and muſt have the Sign +, becauſe 
the Signs of m x and z are alike, b 5 


Divide 25 2 — nnd —abc abdy 


By — #8: —md , On 
Quotient LS =P ES : lf 


The Truth of theſe Operations in Diviſion may be proved 


like thoſe in Arithmetic, for the Quotient and Diviſor being 


multiplied, the Product will be the Dividend if the Work is 
true; thus in the ſecond Example of the laſt four, by multiplying 


n the Quotient into — d the Diviſor, the Product is md n, 


or mn d, to which mult be pref xt the Sign —, by Art, 16. be- 
cauſe the Signs of d and n are unlike, hence the Product with 


its Sign is — ud, the given Dividend. 


And in the laſt Example, if we multiply 3d the Quotient by 


2 the Diviſor, the Product is bday, orabdy, which is the 

ſame thing, by Art, 11, and this Quantity muſt have the affir- 
mative Sign, by Art. 9. for the Signs of & d and ay are alike, 
| thence + abdy, orabdy, is the Product with its $:gn, the ſame 


as the given Dividend: And ſo of any other Example. 
21. But if all the Quantitics in the Divifor are not to be found 
in the Dividend, then you muſt on'y reject chaſe Quantities in 


\ the | 
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the Dividend and Diviſor that are alike, placing down the re- 
maining Quantities of the Dividend, and under them thoſe of 
the Diviſor that are not rejected by this Rule; which will 
be the Quotient ſought, and ſtand like a Vulgar Fraction in 
common Arithmetic. 


Exam. I. Exam. 2. Exam. 3. Exam. 4. 
Divide amb — n dA —dayp pngry 
By ay -n a —dpz' pad 
Quotient 1.404 — 
y a * ad 


| Exam. 1. Becauſe 4 is in the Dividend and Diviſor, reje& 
it, and place down m the remaining Part of the Dividend, 
under which drawing a Line, and place y the remaining Part of 


the Diviſor, ſo will 72 be the Quotient ſought, which muſt 


have the Sign +, by Art. 20. as the Signs of the Quantities to 
be divided are alike, „ V 
Exam. 2, Becauſe mn is in the Dividend and Diviſor, reject 


it, and place down dz the remaining Part of the Dividend, 
under which drawing a Line, and place @ the remaining Part of 


the Diviſor, ſo is a= the Quotient required, and it muſt have 
4 - 


the Sign +, by Art. 20. as the Signs of the Quantities to be 
divided are alike. © „ 

Exam. 3. Becauſe d p is in both Dividend and Diviſor, reject 
it, and write down 4 the remaining Part of the Dividend, 
under which place z the remaining Part of the Diviſor, as in the 


two former Examples, ſo is 2, or + , the Quotient re- 
1 . 


quired, for the Signs of the two Quantities to be divided are 
alike. e „ 0 
Exam. 4. Becauſe p is in both Dividend and Diviſor, reject 
it, and write down 2 qr the remaining Part of the Dividend, 
under which place ad the remaining Ban of the Diviſor, and 
is the Quotient required, which will be affirmative by 


Art. 30. becauſe the Signs of pngr and 4 d are alike, 
F Dirie 


Divide — 4% n adz mund —y24b 

„ ma '_—yza 

Quotient [IL 6 4B 4 26 
1 p a a 


Theſe Operations are proved as at Art. 20. by multiplying 
the Quotient by the Diviſor ; for in the laſt Example the Quotient 


18 — which is a Fraction: the Diviſor is - y z a, which by the 
a = | 


Rule of Vulgar Fractions in common Arithmetic is made this im- 


proper Fraction , then the two Fractions to be multi plied 
28 


ar 2 Ae LE, multiplying the Numerators we have 
a I | | 


dbyzafor the new Numerator, and multiplying the Denominators 
we have à for the Denominator, hence the Product is this Fraction 
dby z a | 


„but as 2 has the negative Sign, and as has 
WE: f 


a = | e | | 
the affirmative Sign, therefore by Art. 16, prefix the Sign — to 


ELLE and leis LES 


„the Product with its true Sign: 
a a | | ED 
But in this Fraction as —dbyza is to be divided by a, reject- 
ing a both in Dividend and Diviſor by Art. 20. we have —dbyz 
or yz db, the ſame with the Dividend in the given amps; 
in like Manner may the others be proved. 5 
22. And if there are two or more Quantities connected by 
the Signs + or — to be divided by any ſingle Quantity, every 
Quantity in the Dividend muſt be divided by the Diviſor, ſetting 
down the particular Quotients, as at Art, 20. which muſt be 
connected by the Sign + when the Signs of the Quantities to 
be divided are both alike, | . 


„ Exam. 1. ER ap, Exam. 2. Exam. % 
| Divide ab+Ham Md nE — 44 — 457 
111. MC . 
Quotient TY 4 += by 7 
Exam. 1. Dividing 4 by a the Quotient is ö, by Art. 20. 


and dividing a n by @ the Quotjent is , by the fame Art, but 


—— 


* - 
r 7 * 


| DIWiSION ws 


a8 am and a have both the affirmative Sign, therefore to pre- 
fi the Sign +, ſo is b+ m the Quotient required. 

Exam. 2. md being divided by m the Quotient is 4, by Art. 
20. and dividing mz by m the Quotient is z, to which prefix- 
ing the Sign &, as mz and m have both the ſame Sign, we have 
d + z for the Quotient required, ; 

Exam. 3. da being divided by d the Quotient is a, and be- 
cauſe 44 and 4 have both the negative Sign, or the Signs are 
alike, therefore @ muſt have the Sign +, whence it is + 4 or a, 
and dividing — 4pqg by — 4 the Quotient is pg, to which 
muſt be prefixed the Sign +, for the Signs of 4% % and d are 
alike, hence we have a + pq for the Quotient required, 


Exam. 4. Exam. 5. Exam. 6. 
Divide —ab—am bm+bn —zyþ — 25 4 
By | — 4 | 2 b Ex 1.2000 2 * 3 


Quotient b+m 


Exam, 4. Dividing — ab by — 4 the Quotient is 5, by 
Art. 20. and it muſt be + þ or , as the Signs of ab and @ are 
alike : then dividing — am by — @ the Quotient is , by Art. 
20. becauſe the Signs of @m and a are alike, then connecting 
b and m with the Sign , and þ + m is the Quotient required. 

Exam. 5. Dividing bm by b the Quotient is m, by Art. 20. 
and dividing bn by b the Quotient is n, and as bn and þ have 
the ſame Sign, therefore prefix the Sign + to n, ſo is m + n 
the Quotient required, e 

Exam. 6. Dividing —z y þ by —zy the Quotient is p, by 
Art. 20. and dividing — 254 by — zy the Quotient is a, to 
which prefixing the Sign +, for the Signs of 'Zyq and z are 
| alike, we have p + a the Quotient required, . a 


mop" i &n abs 


Divide —dnz—zad ' ambad —dy—dz_ 
FF / ST, Ye 
Quotient na „ y+% 


The Truth of theſe Operations are proved by multiplying the 
Quotient by the Diviſor; if that Product agrees with the Divi- 
dend in its Quantities and Signs the Work is true, otherwiſe 
not. New in the Jaſt Example the Quotient y + z, and the 
Divifor — 4, being multiplied together by Art, 14. they pro- 
duce —dy-—dy, the given Dividend, 5 

on "2 5 


— — 


5, | 


23. Caſe 2. When the Signs of the Quantities to be divided 
are one affirmative and the other xegative, find the Quotient of 
the Qua uities as before; but to them prefix the negative Sign, 

or Sign ===, ET ES. 


Exam. 1. Exam. 2. Exam. 3 Exam. 4. 


Divide — am —mnp  ays dmb 
Quotient —m — ——= «= 


Exam. 1. Becauſe a is in both Dividend and Diviſor, reject 
it, and place down m the remaining Part of the Dividend, but 
as the Signs of am and a are different, therefore to m prefix 
the Sign —, and it will be— mn, the Quotient required. 
Exam, 2, Becauſe m is in the Dividend and Diviſor, reject 
it, and place down up the remaining Part of the Dividend, 
but as the Signs of m up and m are different, therefore to np 
_—_ the Sign —, and it will be — u p, the Quotient re- 
quired, 5 „„ 
Exam. 3. Becauſe ay is in the Dividend and Diviſor, 
reject it, and place down 2 the remaining Part of the 
Dividend, but as the Signs of ayz and ay are different, 
prefix the Sign — to z, and it will be — z, the Quotient 
eee | e „ 
Exam. 4. Becauſe d 1s in the Dividend and Diviſor, 
reject it, and place down mn the remaining Part of the Divi- 
dend; but the Signs of the Quantities that are divided being 
_ different, to m prefix the Sign —, and it will be — u, the 
Quotient required. ORG Roos „„ 


Divide —mnxp 5 4% dab. 
FFV lt] — 4 — 45 
„ e nn 


24. And if there are two or more Quan ities connected by 
the Signs + or —, to be divided by any ſingle Quantity, tbe 
Operation is the ſame as at Art. 22. only taking due Care, 
when the Signs of the Quantities to be divides are different, 
te prehx the Sign — before thoſe Quo ients. 4 


Exam, 


DIVISION. 37 


Exam. 1. Exam. 2. Exam. 3. 5 
Divide > —mn—md ad +ab — tity 
By | _— „ . 3 2 Ho 2 
Quotient —=n—d "|  —d—b 9 


Exam. 1. Dividing — mn by m the Quotient is n, by 
Art. 20. but as the Signs of n and m are different, therefore 
by Art. 23. I prefix the Sign — to n, and it is — 2. And 
dividing - md by m, the Quotient is 4; but as the Signs of 
md and m are different, therefore by Art. 23. prefix the Sign — 
to d, hence —=# —-d is the Quotient required. | 
Exam. 2. Dividing ad by — à the Quotient is d, to which 


prefix the Sign —, by Art. 23. which makes it —d: then 


dividing a b by — a, the Quotient is ö; but as the Signs of a6 
and à are different, therefore by Art. 23. prefix the Sign — to 
J, and — d—b is the Quotient required. 3 
Exam. 3. Dividing — dn x by dz the Quotient is — u, by 
Art. 20. and 23. and for the ſame Reaſon dividing — d zy by 
d z, the Quotient is — 5, which placing after — n, we have 


= —2—y, the Quotient required. 


Divide maz+mzd mdab—dby —azx—azh 


Quotient — a — 4 7 —4—9 55 | eee, Oe. 


The Truth of theſe Operations are likewiſe proved from 
- multiplying the Quotient by the Diviſor, and if it agrees with 
the Dividend in its Quantities and Signs, the Work is true, 
otherwiſe not. Fo fs Lo 196; 

25. Caſe 2, But when there are Co-efficients joined to the 
Quantities, divide the Co-efficients as in common Arithmetic ; 
and to their Quotients join the Quotient of the Quantities found 
by the foregoing Directions; but cautiouſly remember, that if 
the Signs of the Quantities that are divided are alike, the Quo- 
tient muſt have the affirmative Sign, as at Art. 20. but if the 


Signs of the Quantities that are divided are unlike, then the 
| Qeorient mult have the Sign — prefixt to it, by Art, 23. 


Kaen. I; ah 2. Fam. 3. Exam. 4. | 
Divide 16am B8yz 244m -—18ma 

EET I 2 22 —64 w—0a 

Quotient 8 VVT 


331 
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Exam. 1. Dividing 16 by 2 the Quotient is 8, and a m di- 


vided by @ the Quotient is n, joining 8 to the m it is 8 , and 


as 16 am and 2a have the ſame Sign, hence by Art. 20. the 


Sign ++ muſt be prefixt to 8 my therefore the Quotient is + 


8 Nn or 8m. 


Exam. 2. Dividing 8 by 2 the Quotient is 4, and dividing h 
y = by 2 the Quotient is y, joining the 4 to the y it is 453 
but as 85 2 and 2 2 have the ſame Sign, therefore by Art. 20. 


prefix the Sign ++ to 4 y, hence + 4 , or 4 y is the Quotient 


required. 


Exam. 3. Dividing 24 by 6 the Quotient i is 4, and dividing 


d m by d the Quotient i is m, joining 4 to the it is 4m; but 


as 24 4m and 6d have the ſame Sign, prefix the Sign + to 4 n, 


hence + 4 m or 4m is the Quotient required. 
Exam. 4. Dividing 18 by 6 the Quotient is 3. and dividing 


ma by a the Quotient is m, joining 3 to the n it is 3 n, and 


as 18 ma and ba have the ſame Sign, therefore by Art. 20, 
the RE is FT. 3 m or 3 m. 


Exam. 5, Exam. 6. Exam. 7, Exam. 8. 
Divide —15 25 28 4n 3 — 124 4 
B 34 214 27 24 
Quotient — „ SW „ ˖ 


Exam. 5. Dividing 15 bj 3 the Quotient is 5, and dividing 


6 by a the Quotient is y, joining 5 to the y it is 5 y, but as 
the Signs of 15 ay and 3 are different, therefore by Art. 23, 


prefix the Sign — to 595 and — 5 1 is the Quotient te- 


quired. 


Exam. 6. Dividing 8 by 4 the Quatient is 2, and 7 
d m by d the Quotient is m, joining the 2 and n it is 2 ; but 


as 8 dm and 4d have the ſame Sign, prefix the Sizn ＋ to 2 11 
by Art. 20. and + 2 m or 2 m is the Quotient leqqbired. 


Exam. 7. Dividing 28 by 7 the Quotient is 4, and diwiding 


+2 by) the Quotient is z, joining the 4 and 2 it is 4 23 but ag 


28 yz and 7 y have different Signs, therefore by Art. 23. prefix 


the Sign—to 4 2, ſo will — 4 2 be the Quotient required, 


Exam. 8. Dividing 12 by 3 the Quotient is 3, and dividing 


da by à the Quotient is 4 joining the 4 and & it is 4%; but as 


the Signs of 12 da and 3 à are different, therefore by Art, 23. 


prefix the Sign — 4d, and then — 44 7 ts the Quorienc 


a. ag 
| Di; ice 8 


DIVISION. 39 


Divide — 32am 18 422 — 25m n 162K 
— 8 1 ga 4.01 7 — 82 
Quotient 44 2d 2 — 2 — 


26. And if there are two or more Quantities connected toge- 
ther with Co- efficients, to be divided by any ſingle Quantity and 
its Co- efficient, the Operation is {till performed in the ſame 
Manner, connecting the particular Quotients as at Art. 22, and 
24, ſtill carefully remembering that when the Quantities that 
are divided have like Signs, whether affirmative or nega- 
tive, the Quotient muſt have the affirmative Sign; but if the 
Signs of the Quantities that are divided are unlike, then the 
Quotient muſt have the Sign — prefixt to it, 


, Exam. 1. Exam. 2. "Mas. 3 

Divide 4amH+i2ad | 16 m y--24mY 28 dn—2146 
=— EDS MBS 
Quotient Zu +64 45 62 222. 


Exam. 1. Dividing 4am by 2a the Quotient is 2 m, by 
Art. 25. and dividing 124 d by 2 a the Quotient is 64, and 
becauſe the Signs of 2 4 and 1244 are alike, prefix the Sign + 
to 64, and we have 2 m+64, the Quotient required. 
Exam. 2, Dividing — 16 my by — 4m the Beans is 4 7. 
by Art. 25. for the Signs of 16 m and 4m are alike, and 
dividing 24 mz by — 4 m the Quotient is —6z, for bz muſt. 
have the negative Sign prefixt to it, the Signs of 24 mz and 
4 m being unlike ; hence 4y — 6z is the Quotient required. 
Exam. 3. Dividing 28 4n by 74 the Quotient is 42, or 
＋ 4 n, for the Signs of 28 4 n and 7 d are alike: and dividing 
— 214% by 7d the Quotient is — 3b, for 36 muſt have the 
negative Sign prefixt to it, as the Signs of 21 4 and 7 4 are 
unlike, hence 4 n — 3b is the Quotient required. rea 


= Divide e6pa—28pd —24umb3bmz 1621424 
= By < —__ #8 42 22 


Quotient — 4 a +7 4: oe —9 5 7 27 | 


"The Truth of theſe Operations are proved likewiſe from mul- 
tiplying the Quotient by the Diviſor, for if the Work is true, 


vw 


the Product wyl agree with the Dividend in its Quantities and 


. 


Signs: In the laſt Example the Diviſor is 2 z, and the Quotient 


— | 7 
s 8 ½ — 2 4d, now If we 


Multiply 


40 ALGEBRA. 


Multiply 8 2 — 24 

By 2 2 . 

 16zu—4 2zd the Product is the ſame as 
the given Dividend, and ſo may the other Examples be proved. 


27. Caſe 4. But when any Quantities in the Dividend are not 
the ſame with thoſe in the Diviſor, then place down the Dividend 
with its Signs and Co-efficients, under which drawing a Line, 
and after the Manner of Vulgar Fractions place the Diviſor with 
its Signs and Co-efficients, and this will be the Quotient 
required. 1 8 


. : Exam, 1. Exam. 2. | Exam. 3. Exam. 4. 
Divide 5 am. 3my 2dy 
"0 01S d \ 8 $ 
0 3 2dy 
* 5 * N 


Exam, 1. Becauſe b and à are different Quantities, place 

down the Dividend 5, under which draw a Line, and place the 

Diviſor a, ſo is . the Quotient required. = 
Ve 0 p 


Exam. 2. Becauſe am and d are different Quantities, place 
down am the Dividend, draw a Line under it, and place the 


Diviſor d, ſo is — the Quotient required, 


Exam. 3. Becauſe 3 my and z are different Quantities, place 
down 3 my the Dividend, under it draw a Line, and place z the 


Diviſor, ſo is 22 the Quotient required, 


Exam. 4. fecal 24y and 5 are different Quantities, place 
down 2 dy the Dividend, draw a Line under it, and place ô the 


Diviſor, and ted is the Quotient required. = 


| Divide 2ma 3542 27 954 
3 T : LS 
A 212 82 

. 25 "SS. 32 


Divide 


ä 


required. 


DIVISION. 47 


Divide ma * Zz be 244 

„„ m 2 3 * 

Quotient 9 * — 
797 m 2 e 7% 


28. When two or more Quantities connected by the Signs 
+ or — are to be divided by any ſingle Quantity, and the 
Quantities in the Dividend are different from thoſe in the. 
Diviſor, then having ſet down all the Quantities in the Di- 
vidend with their Signs and Co efficients, draw a Line under 


them all, under which place the Diviſor as before, and this 
will be the Quotient required, 


Exam. 1. Exam. 2. Exam, 3. 
ns 2a+36b 77 —2m . 
Qaotient 3 LET — 
5 . TIME 


Exam. 1. Bee 244353 the Dividend and 5 m the Divior 


= are different, therefore place down 2 a ＋ 36, under which draw : 
Line, 1285 place the Diviſor 5 5 ſo is 2.7: 2 the _ 


5m 


Exam. 2. Becauſe 7 y—2m the Dividend and 3 u the Di- 
viſor are different, therefore place down 7 y 2 m, . _ 


draw a Line, and place the Divifor 3, ſo i is 2—. 2 the 
57 


Quotient required, 


Exam. 3. Becauſe 15 27 da the Dividend and 47 the 
Diviſor are different, therefore place down 15 z— 7 da the 


Dividend, under which draw a Line, and place 4 y the Diviſor, 


ſo is > L 25 the * required. 
| Divide 4ma—3d . # 10 m 15 5 
f. mv! ð og 
Veen e D BAG 


FF bw 
ET: - Divide 
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Divide 342 — 5 7Tym—3dn 25dpþp+gyz—17 m 
By 1 5 * 3 5 
Tym—3dn 28% — 5% 17 


* I” RE 2 


2 5 ˙ > 74 


29. If there are- two or more Quaniities connected by 
the Signs + or —, to be divided by two or more Quantities 
connected by the Signs + or —, but the. Quantiries in the 
Dividend are d. ferent. from thoſe in the Diviſor, it is only 
lacing down the Dividend as before, under which drawing a 
2 and place in like Manner the Diviſor, and this will be 
the Quotient nes, 


Divide 2 a+ m gy—7d — 14m 5z—11x 
By 41 a Jnr 2d 


— 


2a+m 5 — 74 —4 2 ＋ Ii 2 
uotient : — — — — 
ha e 3 —24 


Exam. 1. Becauſe the Quantities i in the Dividend and Diviſor 
are unlike, therefore place down 2 a + m the Dividend with its 
Co-efficients and Signs, under which draw a Line, and place 


5 d + 3y the Diviſor, ſo is , the (wotient required, 


Exam. 2. Becauſe 55 7d the Dividend is different from 
a + 2m the Diviſor, therefore place down 5y— 7d the 
N under which draw a Line, and place 3 a ＋ 2m the 


Diviſor, foi is * the Qyotient required. 
OM 


Exam. 3. Becauſe — 14 m + 52 — 11 x the Dividend." 
different from 3y—24 the Diviſor, therefore place 1 
— 14m + 5z—11 x the Dividend, draw a Line under it, 
— W m＋ 5 2 — IT x 


14 lace 2y — 24 the Diviſor and © 
CRP 37 g _ 33 —24 | 


bs the Quorient require ed. 


Divide 4 59 21 . 19 27 Sl 1492 94s 


4 =5y 217 925 I 
Quorient — — oy 
. 31 ＋ 2% 5 54— 26 e —3 m ＋ 5 * 


D.vide 


2 af. 22 "we 9 


DIVESION. 44 
Divide —4a+5m—3d 4a+3z3—x;x 242435 


By 72—8 )  =—7d+11m 227 
- LDA _2a+3y 
* 72 — 85 5 11.0 2 7 


0 Ie may be juſt obſerved to the Lexfner, that when any 
e is divided by itſelf, or the Dividend and Diviſor are 
alike, that then the Quotient will be Unity, or 1. And if the 
Signs of the Quantities to be divided are alike, the Quotient 
muſt have the Sign ＋; but if the Signs of the Quantities to 
be divided are unlike, then to the EINE or 1, prefix the 


Sign —. 
| Divide 2 5 5 284 775 
Quotient | 1 . | Y * | | I [1 ie 'F 5 } 


For by Art. 25. if we divide the Co- efficients; the Quotient 


will be Unity, or 1; then, by Art. 20. rejecting all thoſe 


Quantities that are alike, both in the Dividend and Diviſor, 
the Quantities all vaniſh, and there will be none to be joined to 
the Unity, or 1; whence, in ſuch Caſes as theſe, Unity, or Iy 
is the Quotient required. 

It may be further obſerved, that if an ' abſolute or pure 
Number is the Diviſor, the Co-efficients in the Dividend, ik 


there are more than one, muſt be divided by the Diviſor, and 


to each of theſe Quotients join the reſpective Quantities of the 
Dividend, as at Art. 26, 


Divide 24ma+ 1872 82 00 0 41 4 ak 
By | 8 55 15 8 —— * | 
Quotient 4,32 e — 2 54 72 


But if the Diviſor will not exactly divide the 8 of 


= the Dividend, then place the Dividend and Diviſor in the Man- 
ner of Vulgar Fractions, as in the foregoing Articles. 


The Method of dividing compound Quantities by one another, 


where the Operation is continued as in common Arithmetic, 


being generally perplexing to Learners, it will be explained in 
the Method of ſolving Qusadratic Equations, this Diviſion not 
being neceſſaty in the . Deſign before we come to that 


Part of the Work. 
G2 | l INVOLUTION. 


— 


. een ate —— 


22 
. — 


— 
— — 


pay = 
— — — 


br — = 2 
=; I . 2 —— — 
= — — 8 — — — 
— — . pars - — => _ 2 =? 
- . 


| To find the Cube of 4 


To find the Cube of — — 275 


[44] 


INVOLUTION. 


3t. FT S is only raiſing of Powers from any given 


Root, and therefore : performed by Multiplication : 
For the Quantity which is given being multiplied by itſelf will 
be the Square of that Quantity, that Product being multiplied 
by the given Quantity, this Product will be the Cube of that 
Quantity, and that Product multiplied again by the given 


Quantity, will be the fourth Power of that 3 ; and ſo 
on as in common Arithmetick, 


To find the Cube of 3 


5 EEE 
The Square of a aa The Square of 0 9 
7 : BY b 
The Cube of a aaa The Cube of 5 Fo "bbs 


| 2y 
Now 2 y multiplied by 2y they 
Product will be by Art. 13. . 479 the Square of * 
nd 


And 4 yy multiplied by 25, the} 5 


Product will be by Art. 13 $7 7 the Cube of 2 x 


To find the Cube of | — — 32 


. — IS 
Now 32 multiplied be 32, the 1 


Faun will be 55 Art. I Ly . z the Square of 33 
32 | 


Product will be by Art. 13, | 27 2 x the Cube of 32 


And 9 · 2 multiplied by 32, the 


| To 


] 
t 
4 
d 


'@ 


INVOLUTION 45 
To find the 4th Power of —2x 


. 


Now — 2 x -miiltiplied q 


by - 2 x, the Product 4xx the Square of — 2 


is by Art. 9. and 13. —- 
And 4 xx multiplied by . | 
 — 2 x, the be —8 xx the Cube of — 2.x 
is by Art. 13. and 16 — «„ 
And — 8 xxx multiplied 


by 2x, the Product q 16xxxx the 4th Power ＋— 24. 
is by Art. 9. and 13. 
In like Manner any other ſingle Quanticy may be raiſed to 


any required Power, and if in the given Quantity there are more 
Letters than one, it is done in the lame Manner. — 


T0 find the 4th Power of 2425 


= 


444 b the Square of 0 
245 


Baaabbb the Cube of 2 ab 
245 | 


"ibaaaabobh the 4th Power of 206. 


32. If there are two or more Quantities connected by the 
Signs + or —, to be raiſed to any given Power, it is ſtill 
performed by cõmmon Multiplication, Two Quantities when 
connected by the 81 gn +> is Gy called a Binomial. | 


To raiſe the Binomial, 
or 4 ＋ 5 to the third Power or. Cube. 
etl: 2 RY 1 
24 Fat the Prod. of 44 b mukip. by a, by Art. 10. 
ab +bb the Prod. of 4 -& multip. by 6, by Art. 10. 


* 


: aa+2ab+6bb the Sum of theſe two Products, or 


a+b the Square of a-+b. 
44 4 T e Produd of aa + 24-3 | 


| multiplied by a, by Art. 10. 
420 2abb+b4b the Product of aa +2ab+bb 


multiplied by 5, by Art. 10. 


F 3006363 the Sumof theſe to Pro- 
| - __ or the Cube of a + bh 
i When 


2 
— — — — — — — — — rr rr rn ens nr — R — 2 — — —— — — — — — K — — = 
— — a — = — "oy w_ — 
— . — —— — — nnengvs — — — — ep hy — — — — ——— — — — — — — — —— —— _ mr — 
— — rr — —— _ — — 8 D — — — — * — - 7 - = — — — — — * — —— — 
== — — — — -- == I == 2 — — — . * — = 
— 


— ̃ — — rn A IK 


———— 
— — 
= 


— — — cmd — — 
— — — ow 
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When two Quantities are connected by the Sign —, it is 
commonly called a Reſidual, 


=> 


To raiſe the Reſidual, 


or x—y to the third Power or Cube. 
. 
** xy the product of x — y multiplied by x. 
—xy +) the Product of x — y multiplied by - y, 


x#x—2xy-+yy the Sum of theſe two Products, or 
the Square of x —Y, 


RP 
ee the Product of ** —- 22 ＋ 
multiplied by x. 


2 the Product of xx 2K +yy 
multiplied by — y, 


7 —ana1 + $0) 7 208 the Sum of theſe two Pro- 
ducts, or the,Cube of x — 5. 


And if theſe compound Quantities have Co-efficents the 
Work Rill proceeds as at Art, 18. 


Te raiſe the 8 
" or 244 35 to the third Power. 
2a+3b 
4 aa + b ab the Product of 2a + 3b <td by 23. 
6ab+qgbbtheProdutof2a + 3 5 multiplied by 35. 
49 424 ＋½ 12456 49% the Sum of theſe two Products, 
or the r of 24 ＋ 3 * 
24 ＋4 3b 


eee produg of 44 + 12 40 

9 b multiplied by 24. 

1200b+360bb+27 bb the Product of 4aa+12ab 
_ +96 b multiplied by 3 5. 


Tee 50, 5455 + 276bb the Sum of theſe twa 
Products, or the Cube of 24 + 36: 


To 


5 


* 


11 | 


EVOLUTION. 47 
To raiſe 3m + 2 y to the third Power, 
f 3 ＋25 | 
qmm +bmy 
omy+4yy 


tat. 


—— 


mm iz my 4 yy the Square of 3-1 + 2 y 
2227 EY: 

27 mm ＋ 3 mmS²T iz 
18 my 24myy+Byyy. 


— 


y the Cube of 


27 un T 54mmy+3omyy-+Byy 

To raiſe a—26 to the third Power, "9H 

| 2 26 . | 
aa—2ab 
IF —2ab|-46bb | | | | 
aa—4ab+4 bb the Square of a— 2b 
hand} Sb e e ee EVE, 
aaa—4aab+gabbh _- 

Zee 


74 544 + 122080 the Cube of 4225. 


| In this Example I have placed the ſame Quantities under 


each other, for the more commodious adding them, though this 


1s not neceſſary, and is a Knowledge the Learner will acquire 
from his own Obſervation. 55 1 


A 


33. HIS is the Extraction of Roots, and therefore op- 


poſite to Involution, and as Equations in which the 
unknown Quantity riſes above the Square are generally adfected, 
and reſolved by the Method of Converging Series, we ſhall con- 
ſider the Square Root only; and give ſuch Directions that the 
Learner may generally know, whether the Square Root of ſuch z 
Quantities as commonly occur in the Solution of Queſtions can 
be extracted or not. 3 F 
Now fo many Times as any Letter is repeated, ſo high is 
the Power of that Letter ſaid to be. Thus, à is a to the firſt 
Power: aa is à to the ſecond Power or Square: and 4a aa is a 
to the fourth Power, Cc. as in Involution. 3 
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And to extract the Root of any ſimple Quantity, conſider how 
many Times the Letter is repeated, or how high the Power 
of it is, and if it appears to be the ſecond, third, fourth, or 
any other Power, divide that Figure which expreſſes the Heighth 
of the Power by 2, and if it does not divide it exactly, it is a 
Surd Quantity, and has no Square Root; but if it divides it 
exactly, ſet down the Quantity whoſe Root you are extracting 
as many Times as the Quotient of the above Diviſion directs, 
and that will be the Square Root required, | 


Exam. 1. Exam. 2. Exam, 3. 


To extract the Square Root of 22 353532 33353335 
The Square Root is a 8. 80 


Exam 1. Here à is repeated twice, or to the ſecond Power; 
now dividing 2 by 2 the Quotient is 1, therefore ſetting down a 
once, or a, it is the Square Root required, . 
Exam. 2. Here b is repeated four times, or to the fourtn 
Power; now dividing 4 by 2 the Quotient is 2, therefore ſetting 
down 5 twice, or þ 6, it is the Square Root required, 

Exam. 3. Here b is repeated fix times, or to the fixth Power ; | 
now dividing 6 by 2 the Quotient is 3, therefore ſetting. down 3 


three times, or 3 5 6, it is the Square Root required. 


The Truth of theſe Operations are proved by Multipli- 
cation, for if the Work is right, the Square Root being multi- 
_ plied by itſelf will produce the Quantity from which the Root 

was extracted. Thus in Example 2, 


The Square Root is b b 
Which being multiplied by itſelf 55 
The Product is the given Square 605 


And ſo of any other Example. 

5 un. 4. Exam. g. 

To extract the Square Root of 4 s 444d 
Tne Square Root is aq | ddd 


Exam. 4. Here a is repeated four times, or to the fourth 
Power; now dividing 4 by 2 the Quotient is 2, which ſhows 
that @ muſt be repeated twice, that is, a@ is the Square Root 
required, 55 : ep 

Foe Exam. 
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Eram. 5. Here d is repeated ſix times, or to the ſixth 
Power; now dividing 6 by 2 the Quotient is 3, which ſhows 
that d muſt be repeated three times, and conſequently dd d 
is the Square Root required. 5 

And if the Quantity, whoſe Root is to be extracted, has dif- 
ferent Letters, then conſider if the Number of Times each 
Letter is repeated can be divided by 2 without any Remainder, 
and if they can, ſet down each Letter ſo many Times as the 
Quotient of the reſpeRive Diviſion directs, and joining them, 
this will be the Square Root required ; but if the Number of 
Times any one Letter is - TELL be divided by 2, then 
the whole Quantity has no Square Root, 


Exam. 1. Exam. 2. Exam, 3. 


To extract the Square Root of aabbbb eaaadddd mmpp 
The Square Root is abb aadd mp 


Exam. 1. Here @ is repeated twice, and 2 being divided by 2 
the Quotient is 1, which ſhows @ muſt be taken only once, or 
a. Now b is repeated four Times, or to the fourth Power, and 
4 being divided by 2 the Quotient is 2, which ſhows ù muſt be 
repeated twice, or 6&4, now joining & to hh, andabb is the 
Square Root required. B 

Exam. 2. Here a is repeated to the fourth Power, and dividing 
4 by 2 the Quotient is 2, which ſhows that a muſt be repeated 
twice, that is, it muſt be aa: Again, d is repeated to the fourth 
Power, and dividing 4 by 2, the Quotient is 2, which ſhows 
4 muſt be repeated to the ſecond Power, or 4d. Now joining 
a a to dd, we have aa dd for the Square Root required. _ 

By the fame Method of reaſoning we ſhall find in Example 3, 
that the Square Root of mn p p is m p. „ 
But when it is found that the given Quantity has not ſuch 2 
Root as is required, then the Square Root of it is expreſſed by 
prefixing this Sign / before it. ; - ; 


3 >» 2 Exam. r. Exam. 2, Exam. 3. 
Required the Square Root of - 356“ addddd 
The Square Root is VUA \/ddddd 


i Exam. 1. Becauſe a is only repeated once, and as we cannot 


divide 1 by 2, and have the Quotient a whole Number, therefore 


I conclude a is a Surd Quantity, and accordingly, to expreſs the 
On of pv Ray T1 
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Square Root of a, prefix the Sign / to it ſo is V the 
Square Root required, 
Exam. 2. Here ö is repeated three times, and becauſe 3 
cannot be divided by 2, and have no Remainder, therefore 1 
conclude 50% is a Surd Quantity, and to expreſs the Square 
Root of it, prefix the Sign / to it, ſo is V the omg: 
Root required. 
Exam. 3. Here d being repeated five times, and as we cannot 
divide 5 by 2, and have no Remainder, therefore I conclude that 
 dddaddis a Surd Quantity, and to expreſs the Square Root of 
, prefix the Sign ()/ to it, ſo is Vd dd dd the Square Root 
required, 
34. But to extract the Square Root of compound Quantities, 
or thoſe connected by the Signs + or —, obſerve, 
Fir], There — be three Quantities to make it a Square, 
for a + 6 multiplied by itſelf, or ſquared, the Product is 
aa ＋ 246 + bb, by Art. 32. whence if there are only two 
Quantities it is a Surd, I take no Notice of any greater 
Number of Quantities than three, which may compoſe a 
Square, as they ſeldom occur in any Operation, | 
_ Secondly, Whether theſe three Quantities have two dif- 
ferent Letters only; there may be Caſes in which there are 
more than two different Letters in theſe three Quantities, but 
as they ſeldom happen, I chooſe not to perplex the Learner 
with them. | 
Thirdly, If two of theſe chives Quantities are pure Powers 
of thoſe two Letters; that is, in the Square of 4 + b there | i 
aa and bb, pure Powers of the Quantities à and 5. 
Fourthly, Whether both theſe pure Powers of the two dif- 
ferent Letters have the Sign + before them. 
Fiſthiy, If the third of the above three Quantities is twice 
the Product of the Square Root of the two pure Powers of the 
two different Letters, that is, the Square of à ＋ 5 being 
aa ＋ 24 b - 6, the Quantity 2 45 is twice the Product of 
the Square Root of aa and bb; and this Quantity may have 
either the Sign + or — 
Nov if the given Quantity, whole Root is to be extracted; 
anſwers theſe Particulars, its Square Root may be extracted thus. 
Sixthly, Extract the Square Root of the two pure Powers of 
the two different Letters, according to the Directions at Art. 33. 
Seventhly, If the Quantity mentioned at the fi/th Particular 
has the negative Sign, connect the two Roots mentioned in the 
laſt Particular with the Sign —, 7408 it will be the — Root 


required. 
Eighthly, 


EVOLUTION. 51 


Eigbilhy, But if the Quantity mentioned at the i Particu- 
lar has the Sign +, then connect thoſe two Roots with the 
Sign , and this will- be the Square Root required. ; 
ow let it be required to extract the Square Root of 46 
+ 2ab +66, £3 oF10P | 
Here are three Quantities by the fir? Particular, 
They have likewiſe two different Letters, viz. a and b, by 
the ſecond Particular. 3514 Th 
wo of theſe Quantities, viz. aa and bb, are pure Powers 
of the two Letters a and b, by the third Particular. | | 
And both theſe pure Powers, viz. aa and bb, have the Sign 
+, by the fourth Particular. . 1 
Now ſuppoſe we neglect the Conſideration of the fifth Parti- 
cular, and attempt the Extraction of the Root by the /ixtb 
Particular. - aa EEITL OO 
Then the Square Root of aa, is by Art. 33. —— 4 
And the Square Root of bb, is by the fame —— 5 
And now the third Quantity 2 a b being twice the Product 
of the Roots @ and b, and having the Sign R, = % 465] 
Therefore by the eighth Particular, I connect à and b with 
the Sign -+, then it is — a+ 
Hence I ſuppoſe a -- to be the Square Root of aa 2 ab+6bb. 
But to prove the Truth of the Operation, multiply the Root 
by itſelf, and if the Product agrees with the 6 Quantity, in 
its Quantities, Signs, and Co-efficients, the Work is right; if 
not the Work is either erroneous, or has no Square Root, and 


is a Surd Quantity. 


The Root of the laſt Example 1 
Was ſuppoſed to be 1 TT” 
Which multiplied by itſelf 44“ . 
| _ e 42426 = 
ab \-bb” 
aaS2ab+bb_ 


The Product is the given Quantity, which proves that a +6 
is the Square Root of aa +2a4b +66. F 
Required the Square Root of aa +2za + 2K. 
Here are three Quantities by the rt Particular. 
They have likewiſe two different Letters, à and z, by the 
ſecond Particular. 3 5 
Two of theſe Quantities, viz. aa and zz. are pure Powers 
of à and z, by the third Particular, whoſe Square Roots are 
JJ“ On. o SED pg 
And both theſe Powers have the Sign 4 by the fourth | 


Particular. - 


H 2 | Now 
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Now the third Quantity 2z @ is twice the Product of à and 
z, the Square Roots of the two pure Powers a@ and 2 z. 

Then to extract the Square Root of aa+ 22a+ 2K * 
the /ixth Particular. 
The Square Root of a@ by Art. 33. is — : 
The Square Root of z z by the ſame is — | 
Becauſe the third Quantity 2 a z has the Sign , therefore by 
the eighth Particular, connect a and z with the dien + and 
4 ＋ z is the Square Root required. 


To try if the Square Root is a+z 
Multiply it by itſelf a ＋ 2 


aT ZZ T ZZ 


The Product 42 T 222 T- zx, agreeing with the given Quan- 
tity, in the Quantities, Signs, and Co eſicients, it 1 88 
that a + z is the Square Root required. ny 5 
Io extract the Square root of am- 2 mp +pp. 
_ are three Quantities by the fir/? Particular. 
ay have likewiſe two different Letters M and p, by the 
. articular. 

Two of theſe three Quantities, viz, mm and ” are pure 
Powers of m and p, by the third Particular. 1 5 
And both theſe Powers have the gy ＋. by the fourth 
Particular. TY 

Likewiſe the third Quantity —m 7 is twice the Product of 
m and p, the Square Roots of the two pure Powers mm and p. 
Then according to the ſixth Particular, the Square Root of 
mms 

By the ſame, the Square Root of p þ ig — — 
But as the third Quantity 2 m p has the Sign —, therefore by 
the ſeventh Particular connect m and p with the * — and 
n -p is the Square Root required, 


To try if the Square Root is mn — p 
_ ny” it by itſelf | f. 
n > # MON 
an- z 


The product mm — 2 mp + p p, agreeing in every thing with 
__ the 41 en Quantity vit proves p Is the 8 Root * 
y 
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By the ſame Method of reaſoning it will be found that the 
Square Root of zz + 2zx++ xx, is z + x. 

And that the Square Root of aa - 24d ＋ dd, isa—d, 

And that the Square Root of x x — 2K mmy is x — m. 

mw if it was required to extract the Square Root oi aa ＋ be 


42 by in extracting the Root of the Fractional Quantity 


4 
extract the Root of the Numerator ſor a new Numerator, and 
the Root of the Denominator for a new Denominator, 


Here the two pure Powers are aa and 27 


But the Square Root of aa is _ — 


And the Square Noot of is — 1 


The Square Root required. 
To prove the Truth of this Operation, multiply a +£ 
by ſelf, 


a 
» 
3 2 

And connecting theſe we have 5 2 a 


* 


. 


We @ multiplied by a the ProduRt is « a a, 4 2 by 46 
is 83 ; (for making a an 1 improper Fraftion £ ＋ as in common 
2. 


Arithmetic, and multiplying the two Numerators 4 and þ for 
a new Numerator, and the 2 N 1 and rt for 3 


i der 1 we have =) and — ” multiplied by = v. a 
duces ** ” by the ſame Rule; and in he ProduQs the F. . 
15 


Sana bang the fame Denominator, adding them accord - 


ing 
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ing to the Rule 3 Nr of Vulgar Fractions in Arith- | 


metic, the Sum 1 is $222, but rejecting the 2 by the Rule for 


Diviſion of Agebra the Sum is ab. 


Therefore when any one of the Quantities appears in a Frac- 


tional Manner, we muſt extract the Square Root of both the 
Numerator and Denominator, placing the Square Root of the 


Numerator for a new Numerator, and the Square Root of the 
Denominator for a new Denominator, and try the Work as 
before. 

But if we cannot extract the Square Root of both the Nume- 
rator and Denominator, then we conclude the given Quantity 


to be a Surd. 


Now by _ Reaſoning we ſhall. find the Square Root of 
xx+ xa +35 —, to be x + = 
4 
And that the 3 Root of mm — my + 27 is m — . 


2 
upp it was required to extract the . Root or 


Xx ＋ 2x1 uu. 


Here are three Quantities bs the fir/l Particular. 
They have likewiſe two different Letters, x and , by the 


| ſecond Particular. 


Two of theſe three Quantities, VIZ. Xx ad nn, are ſhes 


| Powers of x and u. 


But both theſe Powers have not the Sign +, for it is — u ny 
therefore by the fourth Particular, I conclude that the given 


Quantity xx +2 #1 -u is a Surd Quantity, and its Square 
Root cannot be extracted any otherwiſe than by prefixing the 


Sign Hto it, as in Art. 33. Thus, V xx + 2x14 n is, 


or expreſſes the Square Root of x x + 2x1n—1n. 


Let it be required to extract the Square Root of aa + 5ab 4b 5. 
Here are three given Quantities by the , Particular. 
They have likewiſe two Aae Letters, c a and b, by the | 


| fe cond Particular. 


'T'wo of theſe Quantities, VIZ, aa and U b, are pure Powers 


of à and 3. | 
And both theſe Powers have the Sign + by the four th Par- 


- ticular, 7 


But then the third Quantity 5 ab is not twice the Product of | 


the Square' Roots of aa and ; ſor their Roots being a and b, 
if they are multiplied the Product is 4 U, and that being multi- 
1 plied by 2 ws is 2 ab: W bereg the third d Quantity! 1 in the given 


Exampl c 
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Example is 5 ab. Hence, I conclude that a a 4- 5 ab b is 
a Surd Quantity, and to expreſs its Square Root I prefix to it 


the Sign, ſo * 5 ab + b bbe the Square Root of 
aa+ 5ab-+bb. 


And if it * required to extract the Saws Root of 
aa+2ab+ 14 it will be found a Surd Quantity, it being 


impoſſible to extract the 1 0 Root of 5, therefore N the 


Sign / to a4 ＋ 24 b 47 52 and then a+ a0 ff ue | 
5 OS 

Square Root required, 

For the ſame Reaſon the Square Root of xx + 2x4 4.29 


— 


is 15 xx + 2x4 4. 88 it being impoſe to extract the 


Square Root of 3. 


When the Radical Sign or V7 is to be prefixt to the Whole 
of any compound Quantity, draw the Top of the Sign over all 
thoſe Quantities, which ſhews that they are all included under 
that Sign; for if the Sign was not to be drawn over all of them, 
it may be thought the Square Root of that Quantity was 
only to be extracted which ſtands next the Radical Sign. 


To extract the Square Root of 44 ＋ 244 b BB. 
Here are three given Quantities by the i Particular. 
I bey have likewiſe two different Letters, a and b, by the 
Jecond Particular. 

Two of theſe Quantities, viz, 44a and bb, are pure Powers 
of a and h, by the third Particular, 

And both theſe Powers have the Sign +, by the four FY | 
Particular. 
And the third Quantity 2aab is twice the Product of the 
. Roots of aaaa and bb, 2; 

Hor by the ſixth Particular, the Square Root of aaaa is aa 
And by the ſame, the Square Root of % is — — þ 
And as the third Term 2 24 in the given Quantity has the 

Sign +, by the eighth Particular connect aa and b, the two 

Roots of 44 and bb, with the Sign +, ſoisaa + b the 

Fquare Root of a9 a8 + 208 +04 * | 

0 


5 4A e 
To prove which put down the N 
ſuppoſed Square Root 4273 
Which * by itſelf 24 ＋6 
ada , 
: 0 a aBA＋- 3 


eie 721 


The Product aann+2a4b-+bb, a reeing with the given 
Quantity in every Particular, proves the youre. Root to be as 


above. 


To extract the Square Root of y- 2K ＋ xx. 

Here the given Quantities agree with the firſt five Parti- 
culars as before. 

By the ſixth Particular I find the Square Root of yyyyis yy 

By the ſame, that the Square Root of xxis — — „ 

But as the third Term — 2 yy x in the given Quantity has the 
Sign —, therefore by the ſeventh Particular I connect yy and x 
the two Roots with the Sign — and ſay, or cn yy—xto 
be the Square Root required. 


To prove which put down} ES - 
the ſuppoſed Root Y—* 
Which * by itſelf . „ 
r 
2 {hn 3 * K* 3 
bs The ProduR, agreeing, with . 
- the given Quantity * Nn 


By the ſame Method we ſhall find the Square Root of 
nnnn-2nnd+ddtobenn+d. 5 21 
And that the Square Root of xxxx+2xx5) + y9,y s | 


x * +). 
And we ſhall find that 4 add + 2 44 y+yyisa Surd Quantity, 
and its Square Root muſt be expreſſed by 4 by proving the Radical 


Sign to it, thus dd d d + 3d AY. 
emal likewiſe find that — p pp p+ 2þpy+y9 i is a Surd ” 
Quantity, and to extract its Square Root, is only to prefix to it 


the Radical Sign, thus Ve + e 


1571 
Of SU RD QUANTITIES. 


HES E are ſuch Quantities whoſe Roots cannot be 

exactly extracted, and as they ariſe in the Reſolution of 

Algebraic Queſtions, we ſhall explain fo en of them only, 
as is neceſſary to the preſent Deſign. 


Addition of Surd Quantities, im which there are 
two Caſes. 


3 5. Caſe 1. When the Quantities under the Radica] 1 are 
alike, add the rational Quantities, or thoſe which are without 
the Radical Sign together, by the Rules of Addition at Art. 
1, 2, 3, 4, 5, 6, and to this join the Surd nn and 
this will be the Sum required. 

And if there appears to be no tional Quantities without the 


Radical Sign, then Unity, « or 1, is e e to be the 
rational Quantity. 


Fun. 1. Exam. 2. Exam. 1 Fran "am, 4. 
To Vn 2ydy E= 3 5 Vn 
A ee dy amis © rant 


Sum2 am 3A 1omy/d+a GY Van 

Exam. 1. There being no rational Quantities, therefore 
Unity, or 1, is the rational Quantity to each. Now 1 added 
to 1 makes 2, to which joining the Surd Van, ve have 
29a m, the Sum required. 


Exam. 2. The rational Quantities being 2 and $5 their Sum 
is 3, to which joining / dy we have 3 / dy, the Sum required, 
Exam. 3. The rational Quantities are 6 m and 4 m, which which 


being added make 10 m, to which joining the Su. d / 'd + a - 3 


Ve have 10m Vm ＋ a, the Sum required. 
Exam. 4. The rational Quantities are 5 y and y, which 


being added make 6 y, to which joining the Surd V d ml +2 
we have 6 y V n 7 + 2 2, the Sum required. | 
Exam. 5. Exam. 6. Exam. 7. 
To I 152\/da+p 123 
Add 874 * D332 UAA? —2mJ/da—y 
Sum 185d Hl -K I2z\/ da -þþ —gmy/da—y 
Exam. 5. The rational Quantities 13yd and 5 yd being 
added make 18 y d, to which joining the Surd Quantity * 2 — K* 
we have 183 4 * 2 — K, the om required, 


How 
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Exam. 6. The rational Quantities 15 z and — 3 2 being 
added, their Sum by Art. 3. is 12 z, to which joining the Surd 


v da + we have 122 Jep, the Sum required. 
Exam. 7. The rational Quantities — 7 m and — 2 m being 


added make — 9m, to which joining / da- 2 e have 
—gmy/ da—y, the Sum required. 


To 2 —15my Tap 164 Ci 


Sum 5 n En —Bmy da—zp adpy14+0 
To 4y/zd—za SON 7z/ma—d 


Add 3yy/=d—za —=4zV/mp+x —8z\/ma—d 


Sum 134 3d—za Dr  —z2/ma—d_ 


26. Caſe 2. When the Letters under the Radical Sign are 
different, then place them down one after the other with the 


ſame Signs they have in the Queſtion, in the Manner as at 
Art. 6. and this will be the Sum required. 


Exam. 1. Exam. 2. ä 
To „ Vn MmVAda＋ 
4 %% ws __ 


Sum V YU JA e.. + my/z 


Exam. 1. The Letters under the radical Si gns being different 
put down Va, then becauſe ' has the Sign ＋, therefore after 
Va put +, after which put V b, and V Nb, is the 


a * required: 


Exam. 2. The Letters under the radical Signs being different 5 


put down V T m: after which place two Dots to bow that 
Furd goes no farther, then becauſe auſe \/ d + y has the Sign +, 


Therefore after the Quantity NA b+m: + m: put +, and alas that 
the Surd / d +3, and we have Vir + 5, the 


Sum required, 
Exam. 3. The Letters under the radical Signs being lifferent 


put down. m da+y: and becauſe fe the Quantity V z has 1 


the Sign +, therefore after m /A Y: put the Sign +, after 


which put the Quantity m/z, and we have w 2 da +y: 
＋ m v 25 che Sum requires. 


Exam. 
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Exam, 4. Exam. "I 
To yy/da wm t/ da—y 
1 1 2 3 
Sum yd -z Vn F 
Exam. 6. 
—2mybz+n 
3) / dz—b 


—2my/bz+n: Fav iT 


| Exam. 4. The Letters under the radica! Signs being different 
put down y Vd a, and becauſe— x / m has the Sign —, there- 
fore aſter y d a put the Sign —, and after that the Quantity 
os and y da —z\/ m is the Sum required. 
Exam. 5, The Letters under the radical Signs being different 


put down — 5 4/ da—y : and becauſe — 2 1 / zm has the 
Sign — , therefore after — 5 da-: put the Sign —, and 


after that the Quantity 2m / z n, and — 5 W's a 2 2: : 
—2my nis the Sum required, 


Exam. 6. Becauſe the Letters und under the radical Signs a are 
different I put down —2my/bz Þ n, but tiyy/dz—b 
having the Sign +, therefore after — 2 m bz +1 bz +n: put the 
Sign +, and after that the he Quantity 35 . dza—b: and 
—2my/bz+n: +3y,v da—bi is the Sum required. 


To —5 in „na 

Add 2Vn EONS. JETSRE 
sun 5 VV „f 
To U | | W 


Sam = 7/6 Tr: N x HT: He 1 8 
To — Tz 1 
Add ABT —— 


Sum 57 —2: ITE | SAY 
12 Sub ſiradtion 


VVV 


Subſtraftion of Surd Quantities, in which there are 
55 οο Caſes. 


37. Caſe 1. When the Letters under the Radical Signs are 
alite, ſubſtract the rational Quantities from the rational Quan- 
tities by Art. 7. and to the Difference join the Surd Quantities, 
which will be the Remainder required. 


; Exam. 1. Exam. 2. Exam. 2, Exam, $5 
From $5\/da 5m/mz 14y9//d+z 21pmy/db—r 

Subſtract 342 2mm zy VAN 19þm/db—r 
Remains 2 0 da zu Vmnz II) VAT 2pmy/ db—r 


Exam. 1. The rational Quantities are 5 and 3, ſubſtracting 

3 from 5 there remains 2, to which joining the Surd / da we 
have 2 \/ da, the Remainder required, 

Exam. 2. The rational Quantities are 5 m and 2 m, ſubſtract- 
ing 2 m from 5 m there remains 3 n, to which joining the Surd 
Vn z we have zm Vm x, the Remainder required. 
Exam. 3. The rational Quantities are 14 y and 3, ſubſtract- 
ing 3 from 14 y there remains 115, to which joining the Surd 
v 4+ z wehaveiiy/d+z2, the Remainder required. 
Exam. 4. The rational Quantities are 21 pm, and 19 pm, 
ſubſtracting 19 % m from 21 p m, there remains 2% m, to which 
joining the Surd d - we have 2 pm V 46 -r, the 
Remainder required, . 


Exam. 5. Exam. 6. _ Exam. 7. 
From 174d % ba —5gyy/d+a —gmy/d+ ab 
Subſtract —4 4 ba 3)/dha —bmy/dab 
Remains 214 % ba SO t ee _ nd ＋ 46 


Exam. 5. The rational Quantities are 17 4 and — 4 4: 
Nov to ſubſtract 4d from 17 4, by the Rule for Subſtraction 
at Art, 7. change the Sign of — 4 4, or ſuppoſe it to be changed, 
then — 44 becomes ＋ 4 4or44; then by Art. 7. if we add 

17 to 44 it is 214, which is the Remainder that ariſes by 
ſubſtracting — 44 from 17d; now to this 214 join the Surd 
I ba, and 214% bg is the Remainder required, 

Exam. 6. To ſubſtract the rational Quantity 35 from 

— 50%, we muſt by Art. 7. change or ſuppole the Sign of 335 
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to be changed, which will make it — 3y : then by the ſame 


Art. — 3 y added to— 55, it is — 8 y, which is the Remainder 
that ariſes from ſubſtracting the rational onal Quantities, therefore 


to this — 8 y join the Surd Quantity + a, and— 89 a +4 
is the Remainder required. 


Exam. 7. Here the rational Quantities are — 5 mand — 6m, 
and by the Rule for Subſtraction Art. 7. if we ſuppoſe the Sign 
of — 6 m to be changed, it becomes + 6 m or 6 m, and then 

adding — 5 m to 6 M it is m, the Remainder ariſing from ſub- 

fraQting the the rational Quantities ; and if to this m we join the 


Sar VAN d ＋ ab we have m * d + - ab, the Remainder require, 


Exam. 8. Exam. . 9. Exam. 10. 
From 21 = 9 I2y\/d—an 
| Subſtract q —=24/mn +; + þ . 


Remains 122 VA —14/mn+þ ISV 
Exam. 11. Eram. 12. | Exam. 11. 


From —4a/m—Pp 14þ/ d—y SHITE) 
Subſtract 22 — 7 4 3 


| Remains — 6% Vn 0 —Bay/x+3 


Exam. 14. Exam. 15. Eau. 16. 
From 7a W m—2Iy/ap—ax —144/da—z 
Subſtract 22 Z af . 7V da- 


Remains 5 Vaß — 12 Napa 1 


The Truth of theſe Oparitions are proved as in Subſtation | 

of common Numbers. Thus at Example 1. the Remainder is 

2\/ da, and the Quantity ſubſtracted was 3 / da, now if 

| we add theſe together by Art. 35. the Sum is 5 / da, which 
being the fame Gauer from which 3% d « a Was ee 


it proves the Work to be true. 

Again, at Example 6. the Remainder i 15 -8 1/d +a: "the 55 
Quantity ſubſtracted was 3 v4 - 4 +a: Now by Art. 35. if. 
to- 85 YA Ja we add 3 VAN, the Sum is — —57 / d+ az 


which being the Quantity from which 3 1 d 454 a was ſub- 
ſtracted, it proves the Work to de true. 


N. %. 
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38. Caſeq, When the Letters under the radical Signs are 
difterent, ſet them down one after the other, as at Art. 36. 
but in ſetting them down take Care to change the Signs of thoſe 


Quantities that are to be ſubſtracted, by Art. 7. and this will 
be the Remainder required. 


Exam. 1. Exam. 2, Exam. 3. 
From 2a 2my/ dþ 57A 
Subſtract 3 Vn — 7” 4, — 3 of b 


Remains 2\/ da—3y/m 2my/dp—yyz 5yyY/at3y/ 6 
Exam. 1. The Letters under the radical Signs being different 
place down 2,/ da, and becauſe 34 m the Quantity to be 
ſubſtracted has the Sign +, therefore after 2,/da place 
the Sign —, and after that the Quantity 3 m, and 

24/ da—3,/ mis the Remainder required, 
Exam. 2. Becauſe the Letters under the radical Signs are 
different put down 2 n ., dp, and becauſe y V the Quantity 
to be ſubſtracted has the Sign +, therefore after 2my/ dp 
put the Sign —, and after that y V x, and2my/dp—y/z 
is the Remainder required. „ ks | 
Exam. 3. Becauſe the Letters under the radical Signs are 
different put down 55 a, but as — 399 the Quantity to 
be ſubſtracted has the Sign —, therefore after 55 a put the 
Sign , and after that 34/b, and 5y/a+ 34/6 is the 


Remainder required, 


Exam. 4 Bram. 5. 
From mda p — 57 
Subſtract 2 4 3 2 
Remains mda Fp: 2a SNN 
Sos Exam, 6. ee non 


From 5gmy/a 
7 Subſtrat — 2 1 
Remains S V N PT 


Exam. 4. Becauſe the Letters under the radical Signs are 

different put down my/ da +þ, but as 2,/ a the Quantity to 
be ſubſtracted has the Sign +, therefore after m,/ da + p put 

the Sign —, and after that 2,/a, and m 9 —2 9024 


on 


is the Remainder required, 


Fxam, 
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Exam. 5, Becauſe the Letters under the radical Signs are 
different put down— 55 Va, but as—4/ b the Quantity to 
be ſubſtracted has the Sign —, therefore after — 5% Va put the 


Sign &, and after that d Vb, and — 5 V4 is the 


Remainder required. 
Exam, 6, Becauſe the Letters under the radi radical Signs are 


different put down 5 m a, but as — 4 ? +9 has the Sign 
— before it, the therefore after 5 n Va put the Sign A, and after 


that z\P+Þ and gmy/a +2V/D +1 + q is the Remainder. 


required, 


From SV) A | sf ES: 
Sabre e end Coen eto | 
Remains 5\/ a+Þ: n * == 
From 37 AY? e —=gny/ da 
Shan TVS bros A OE + oe RY 
Remains zuy/d+þ: = S. Nn 
From — 5 Vp 14 

Subſtract 33 _ 5 2 


Remains — 5 V TA —3ny/m 14 da: 7 


The Truth of theſe Operations are proved in the ſame Man- 
ner as in the laſt Article, by adding the Remainder to the 
Quantity that was ſubſtracted; and if their Sum makes the 
Quantity from which the other was taken, the Work is us 

if not, there is a Miſtake. | 
Thus at Example 1. the Remainder is 2,4/da—3/m 
To which if we add the Quantity * he 


ſubſtracted 3. _ OS 
The Sum is 2\/ da, the fame in — 
the given Example. "Paw in this | 2 5 by 


Addition, adding 43 nm to - 3 n, the Co-efficients and 
Quantities being the ſame and the Signs N they deſtroy 
one another, or the Sum is nothing, by Art. 5. | 
Again at Example 5. the Remainder is — 5 714 * d * N 
To which if we add the Quantity 1 V a | 


ſubſtracted 3 4 V 3 5 
The Sum is — 5 594 the ame 24 
as in the given Example. : For here i. 5. 


. * dey to d * b or + d\/b, they deſtroy one, 
another | 
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another as in the laſt Inſtance. In like Manner the Reader 
may prove any of the other Examples. 


M; TR of Surd Quantities, in which ther 
are two Caſes, 


g. Caſe 1. When there are no rational Quantities but Unity 
iel to the Surd Quantities, then multiply the Surd Quantities, 
as in Multiplication of rational Quantities, but to their Product 
prefix the radical Sign, 


Exam. 1. Exam, 2. | Exam. 3. | Exam. 4. 


Multiply 92 Inn Vf y 4 zx 
= ima 
Product Ven vVmnd VHF V4 


Exam. 1. 8 a by m, the product i is am, to which 
prefixing the Sign H, we have Va m the Product required. 

Exam. 2. Multiplying m n by d, the Product is m n d, to 
which prefixing the Sign V, we have * m n d, the product 
required. 

Exam. 3. Multiplying py by x, che Product is þ y L, to 
which prefixing the Sign Vive have / p y x, the FINS 
required. 

Exam. 4. Multiplying. z x by a, the Product is z x a, to 
which prefixing the Rn Vs we have V & & a, the Product 
W 


„ e be 


Multiply // pa wy 
V 8 
Froduct J 4 25x 
Exam. 7. GT Exam. 8, 
dia ee En 
B N ie E n, 
oe Product way ay ＋ 5 eee \ 


Brain, 7. Multiplying a 4 } by y, the Product is a y 7 y 35 
by Alt. 10. to which prefixing the Sien Z, and drawing it 


over all the n, we have 0 ay + y ay +36, the Product 
1equired, 5 
Exan. 
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Exam. 8. Multiplying mn — z by 4 the Product is mn a 
— 4K, by Art. 10 and 16. to which prefixing the radical Sign 


as in the laſt Example, we have Aan the Product 
required, 


I. 


es. xam. . a 10. Exam. TH 


Multiply Vap+Fz - WOT l * 3 
„ A 


Product Ver Ve ee . 


Exam. 9. Multiplying ap +3 by y, the Product is a py＋ 2, 


to which prefixing the radical Sign, we have v apy +yz 15 
Pro uct required. 


am. 10. Multiplying 422 —4 þ by n, the Product is az m 

— a p m, to which prefixing the radical Sign, we have 
Vazm—apm the Product required. 

Exam. 11, Multiplying 4—y by p, the Product is dp — + 7. 


to which prefixing the radical Sign, we e have * 'dp- . wa , the = 
Product . £ 


: Multiply % 4 d Zy —_ g 

by fa AGES 1 
Product Vaab—aby u Vap d- dA 
Multiply vVapF= 8 7% e 
N P 


Product ap ＋ N n J/ ma—mpy 


40. Caſe 2. When there are ratipnal Quantities joined to the | 
Surds, then multiply the rational Quantities together as in Mul- 
 tiplication of rational Quantities, after which multiply the Surd 
Quantities together by the laſt Article, and joining theſe two 
Products, this will be the Product required. 7 

If there are no rational Quantities prefixt, then Unity, or ns 
is aways ſuppoſed to be the rational Quantity. 


Exam. 1. Exam. 4. Exam. BY Exam. 4. 
Multiply 5 ap TN mp 
By d4/y 24/4_ a 22.4. 
Product 27 Ie  2apy/ wa 885 "LY 1/ mpd 
dg. K am. 


— — 0 
- "Ke — rn ig pegs 


—— — 


- _ 5 
— "va = — = 
— r —L: — — 
— — — — — ronnng — — 2 
— — . _—_— 5 


— 
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Exam. 1. Muhiplying the rational Qu 


ALGEBRA. 
antities a and d, the 
Product is ad, and multiplying the Surds Vn by V, the 


Product is / my by Art. 39. joining this to the rational 


Quantity a d, we have ad / m y, the Product required. 


Exam. 2. Multiplying the rational Quantities a p by 2, the 


Product is 2 ap, and multiplying the Surds / & by / a, the 
Product is / za by Art, 39. joining theſe, and 2 4 / 24 is 
the Product required, ' 5 
Exam. 3. Multiplyin the rational Quantities 3 and a, the 
Product is 3 a, and e the Surds (/ mn by V p- the 
Product is Vm n p, by Art. 39. joining theſe we have 
3a Vnn p, the Product requires. . 85 
Exam. 4. Multiplying the rational Quantities y and 1, (for 1 
is the rational Quantity of Vm p, there being no rational Quan- 
tity prefixt) the Product is y, and multiplying the Surds /m p 
by Vd, the Product is /m pd by Art. 39. and joining theſe 


we have y Vn p d, the Product required, 


Exam. 5. Exam. 6. Exam, 7. 5 Exam. 8. 


Multiply am NN, M 24932 
e 
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Product amz\/þd dp 4myy/ 2py bady/ 12zy 


Exam. 5, The Product of the rational Quantities is a mx, 


and the Product of the Surds is / p d, theſe being joined we have 


4 , p d, the Product required. : £ 
Exam. 6, The Product of the rational Quantities is y d, and 
the Product of the Surds is / pq z, theſe being joined we 
haveydy/Þqz, the Product required, _ : 
Exam. 7. The Product of the rational Quantities is 4 my, 
and the Product of the Surds is / 2 py, theſe being joined we 
have4myy 2py, the Product required. A 
Exam. 8. The Product of the rational Quantities is 6 à d, 
and the Product of the Surds is 12 2), theſe being joined we 


have 64d Vi xy, the Product required, 


, | Exam. 9. Exam. 10. Exam, 1 1. Exam. 12. 
Multiply 5 Vn 2, 3 
D add ET NTT 
Product yay/ps ay/mny ay/drs 15/1498 
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Exam. 13. Exam. 14. 8 | Exam. * 
| Multiply n Ai TENTS ; 9x44) 2 
B Nb BAA 1 
| Product neff % ID 
) Exam, 13. Multiplying the rational Quantities m and a, the 


product is ma, and multiplying a + y by p, the Product is ap 
+fy, but prefixing to this the Sign /, becauſe they are 


£ Surde, we have y/ a þ + py for the Product of the Surds, which - 
a Joining to @ tl to n a the Product of the rational Quaatities, we 1 4 


4 pf app, the Product required. 
Exam. 14. Multiplying the rational Quaktictds 4 and) 15 "the 


[ 
Product is d, and multiplying the Surds\/m p E by d. 
2 the Product is Vm dp x d, which being joined to 4), the 


Product of the rational Quantities, we have 4 Y Vn d=, 
the Product required. 


Exam. 15. The Product of the ne Quantities is a x, ane 
the Product of the Surds is . apy +yz, theſe being joined 
we have ax\/ apy +32, the Product required. | 


J : 
Exam. 16. Exem, 17. 

, 

e , de;, 
bs By YZ 5 3 | 2. —— 
d Product e e 
e 

N Exam, 18, 5 

„ Mubiply 2. 


| By | 2 | 
Froduẽt . 


| Exam, 16. The rational G am and , * muhi- ; 
_ plied, the Product is amy, and py-+ 4 being multiplied by x, 
the Product is yz + 2d; but before it prefix the radical Sign, 

becauſe theſe Quantities are Surds, then it is / P22 + z 4, zd, 

Joining this to the Product amy, we have amy * p yz +20, 
he Product 1 


k 2 PL IN _ 


1 
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Exam, 17. The Product of the rational | Quantities 2 and a, 
is 2 4, and the Product of the Surds is yamp—py: joining 


theſe we have2a y/ amp—þ y, the Product required. 
Exam. 18. The Product Th the rational Quantities m and a, 
is ma, and pd multiplied into 4 — a, is pdd—pda, to which 
prefix the radical Sign, becauſe theſe are Surds, and this becomes 


4 p4d—pda, now joining it to ma, we have may/pdd—p da, 


my 2 * 3 _ —— — 
2 2 — 8 
— 


P ———ĩ᷑ — Thee —— - 
— * — a — mY 
* — — — — 
— — —— 8 — — = 


1 

; the Product by: rn 

1 | eh 27 — F 3 
FI: 24% pm— pm—my e e 
[ Muttipty 2 e 7 = 2 

h 

1 3 — 
* Produdt Ter ITED. a7 z f 
j Multiply 5 r = 

By 3226 


Product 7 


— — 
I 


—IX—Y OE 


li 
1 


; Di jon of Surd = in which there are 


11 Caſe 1. When there are no > da Quantities joined 
with the Surd Quantities, reject all thoſe Quantities in the 
Dividend and Diviſor that are alike, as at Art. 20. and ſet 
down the Remainder, to which prefix the racial Signs. and 
this will be the hn — 2 


= Bam. 1. Exam. 2. Exam. 3. Faun. 4. 
Divide K 5 . anl. 
1 Quotient V FW. Ie 58 9 


© Fram; J. 8 m is in both Bisdsad Jaw Divibe, 
reject it, and place down # the remaining Part of the Dividend, 
to which prefixing the radical Sign, and * n ls the Quotient 
required, 


Er am, 


required. 


which prefix ing the radical Sign, we have 8 ba, the Quotient 
W 
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"Exam, 2. Becauſe a is in both Dividend and Diviſor, reject 
it, and place down m the remaining Part of the Dividend, 
to which prefixing the radical Sign, we have / m, the Quotient 


Exam, 3. Becauſe ab is in both Dividend and. Diviſor; reje&t 
it, and place down 4 the remaining Part of the Dividend, to 
which prefixing the nm Sign, we have 7d, the _—_— 
required, 

2 4. Becauſe a is in both Dividend and Diviſor, - 
it, and place down bd the remaining Part of the Dividend, to 


| Exam, 5. 5 * 6. "Ho 2 * 3. 


Divide y/mdy  Ifbzd y/bzd V 


f © Tn GW nd 
Quotient In 3 3 MM” 1 4 


Bram. 5. Becauſe y is in both Dividend and Divifor, re 


it, and place down md with the Sign before it, and * md 
is the Quotient required. 


Exam. 6. Becauſe bd is in both Dividend and Diviſor, rej 


it, and place down z with the Sign v before i it, and * 2 is 
the Quotient required. 


Exam. 7. Becauſe zd is in 1 both Dividend and Diviſor, reje 


it, and place down b with the Sign * before i it and We Rave | 
, the Quotient required, 


Exam. 8. Becauſe yp is in both Dividend and Diviſor,.ve 


it, and place down à with the * ets beſos? it, and — als 
the Were required. 


Exam. 9. Exam, 10. Exam, It. un 1. 


7. Get. _Vndy | IVAA . 


. . We : "TUO EP AT ZR. 


Cane V. e ee on Vo * 


: de 13. ag th Es am. 14. Exam. 1 45 


pre, T Fad ien, 
AY | RE ad A 3 RY. 


i —— 
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| Exam, 13. If we divide am ap by a, the Quotient is 
m ＋ þ by Art. 22. but becauſe they are Surds, prefix the Sign 
tom p, and /m + p is the Quotient required. | 
Exam. 14. Dividing ) þ n by p, the Quotient is Tom Ms 
dy Art. 22 and 24. to which prefixing the Sign , We have 
n, the Quotient required. | 


- Exam. 15. Dividing b4— bm by 3, the e is 4 — m, 
by Art. 22 and 24. to which prefixing the Sign * we r have 


| v 4 — , the Quotient required, 


Divide A -= Nr 25 
2 


By | 4/6 5. CO n Sas 2 

n V h Vi 5 9 
Divide Ar 25 3 15 A. 
| | Ef 5 A. 4 | EL Y 
x, AV J; . 5 


Tue Truth of theſe Operations are proved by multiplying the 
eee by the Diviſor, for if that produces the Dividend, the 
ork is true, otherwiſe it is erroneous. Thus in Example „ 
Page 68. the Diviſor is y/ a, and the Quotient is / m, which 
being multiplied by Art. 39. che Product is Im a, the given 


Dividend. 
And at Example 6, Pane 9. the Diviſor is 1 b 4, and the 


Quotient i is „/ x, which being multiplied by Art 39. the Product 
is / 5 2 d, the given Dividend, 

And at Example 13, the Diviſor is * a, and the Quotient is 
VEE m +} p. which being multiplied by Art. 39. the Produdt is 
amb ap. p, the given Dividend; in the ſame Manner may 
any of the other Examples be praved.” 


42. Caſe 2. When there are rational Quantities -oined with 
the Surds, divide the rational Quantities by the rational Quan- 
tities, by the Rules in Diviſion of rational Quantities ; and to 
their Quotient, join the Quotient of the Surds found by the laſt 


Article, which will be the Quotient required. 
Exam, 1. Exam. 43. Jn. . 4. 
Divide a U TO > magen 
By a „ n | my/z__ 4 
Quotient 3 Vn e * RE” 
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Exam. 1. Dividing the rational Quantities ay by a, the 
Quotient is y by Art. 20. and dividing / mn by /m, the 
Quotient is Vn by Art. 41. now joining y to V, we have 
Vn, the Quotient requires. Lge bon V7 
Exam. 2. Dividing the rational Quantities 6 m by m, the 
Quotient is 5 by Art. 20. and dividing y z by Vx, the 
Quotient is y by Art 41. now joining 6 and Vy, we have 
$\/y, the Quotient required. 8 x 
| Exam, 3. Dividing the rational Quantities 34 by y, the 
Quotient is 4 by Art. 20. and dividing /a z by Va, the 
Quotient is x by Art. 41. now joining 4 and x, we 
have 4 z, the Quotient required. 
Exam. 4. Dividing the rational Quantities m a by a, the 
Quotient is mz by Art. 20. and dividing Vayn by ay, the 
Quotient is Vn by Art. 41. now joining m and Vu, we 
have m Vin, the Quotient required, OW 


Exam. 5. Exam. 6. | Exam. 7. | Exam. B. 


Divide ayn/mn m Kn, dz\/enp 
By r 1 4 MER. 4.4 | 


Quotient 7 3 Fen 
1 | yy NR. 
| 
| 
| 
a | 
3 1 
Te 4 
E | 
t 

the Quotient required. 

3 Exam. 9. Zram. 10. Exam. 11. Exam. 12. | 
* Divide 4m ll my/Jaz dny/xy 88 ö 
0 | 

Quotient 25 my/ a . 9 
. ns „ Zam. | 


EX 


— 


* 22 ä SET os Sa — — | 
_ > > = 8 — p- done = - £ jos . : 
— a — — Rt TEES IE... FI — = 

— — —.— 9 . ——..—— U 
== — — — SA . — OED ' — 
— — SE — 8 — = — — — _ : 
r A Tt WIR Sf — —— 2 — 4 =" => — — — — — 

INT D — — : 
_—_— 


— — INE — 
2X — — — 
S . 
= — EEE 
: — I DI 


bo re 2 A + x - 


Quotient -= 


5% AG 


Zaum. 1 3. Exam. 14. Exam. 15. Exam. 16, 


Divide mxy/pqg 4an, rd xz myp rmy/dz 


1 Ln E 
n 71 ; * n 
| Exam. 17. Exam. 18. Exam. 19. 
Divide mny/ ap + ax Y DVZd ZN 757 
By | K. „ 3 „ 
Quotient n V * Vn Vn r 


| Exam. 17. Dividing the rational Quantities mn by m, the 
| Quotient i is 1 n by Art. 20, and dividing (/ap + ax by. 


we have Vp + x by Art. 41. and joining z and Hr + x, 
we have n/ 0 + x, the Quotient required. | 


Exam. 18. Dividing the rational Quantities y þ by p, the 


Fes is y by Art. 20. and dividing TI + 2 by I 2, 
the Quotient is \/ 4+ m by Art. 41. joining y and "Pd d+m 
ve have y A n, the Quotient required. 


Exam. 19, Dividing the rational Quantities day by « d a, 


| the Quotient is y by Art. 20. and dividing,/ ym + y r by 


vy- the the Quotient is r Pr by Art. 41. joining y and 


nr, ve have y Vn r, the Quotient required. The 
* Examples are e done i in the ſame Manner. | 


i Divide e e r 6bdy/ pm+pd 


By — * a/p 354 
ny/z—b 2, 


Divide pr Tea 12ba\/py—px anx\/pa—pm 


. Ne r 32 b 1 4 * p 
e hs 


The Truth of theſe Operations are Wert likewiſe from 


_ multiplying the Quotient by the Diyiſor, and if that Product 
makes the Dividend, the Work is trac, i note there, is a 


ſake, "TW: in 


kan 


ü ³ĩV £0 So 
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Exam. 1. The Quotient is 5 n, and the Diviſor is à / n; 


now multiplying Vn by m, by Art. 40. firſt multiply 


the rational Quantities y and a, this Product is ay, and multi- 


plying Vn by / m, this Product is / mn, and joining this to 
ay we have ay V nnn the Product, which being the ſame as the 


given Dividend, proves the Work to be true. ag 

And at Exam. 5. the Diviſor is a3 Vn, the Quotient is 
nn, now multiplying 45 Vn byn Vn, according to Art. 
40. we firſt multiply the rational Quantities ay by u, and this 
Product is ay n; then multiplying / m by Vn, this Product 
is 4/ mn, and joining this to a y x, the Product is ayn y/ mn, 
which being the ſame with the given Dividend, the Work 
is true. 8 | DE 


And at Exam. 17. the Diviſor is n Va, and the Quotient is 


n\/ p + x, and multiplying theſe by Art. 40. we firſt multiply 


the rational Quantities mz and u together, and this Product is mn, 
then multiplying a by J/ p x, this Product is / ap + ax, 


which being joined to m u, the Product is ma ap + ax, the 
ſame as the given Dividend; and ſo may any of the other 


Examples be proved, 


Involution of Surd Quantities. 


- -43- Caſe 1. When there are no rational Quantities joined 


with the Surds, it is only ſetting the Quantities down without 
their radical Sign, which raiſes the given Root as high as is the 


Index of the radical Sign. 5 


Exam. 1. Exam. 2. Exam. 3. Exam. 4. 


Raiſe to the Square? „ VF 
1 e e % wvnmn Vs wb 
The Square = J 


This being no more, according to the Rule, but to ſet down 
the Quantities without their radical Sign, it is ſo eaſy as not to 
want any farther Explanation. 5 | | 
The R 
Quantity or Number being multiplied by itſelf, will produce the 


eaſon on which the Operation is founded, is, that any 


Square of that Quantity or Number, thus 2 x 2 = 4, whence 
4 is the Square of 2, and a Xa = aa, which is the Square of a, 


and fo of any other Quantity. Now ſuppoſing the Square Root 


of a was to be extracted, 2 by Art. 33. is Va. But 


— 

— 

— — 
— — 


— 


— 
— 


— 


= 


== 


— ——— - i a SR 
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— — — - — — — — 
E ͤ K 5 *. 2 * - = 
7 = - — — S 3 "= 
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Ui! 
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Wh 
my 
nl 1 
i 
4 + 
: 


EE li ee nn OR 


The Surd Quantity Vm being put down } 
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2 a is the Root, and a was the Square from which that Root 


was extracted, hence ,/ a multiplied into / a, mult produce a, 


by what has been juſt ſaid: Now a multiplied by V a, is 
Jaa by Art. 39. and as Va a ſignifies the Square Root of a a, 
which is a by Art. 33. it follows, that to involve any Surd that 


has no rational Quantities joined with it, is only to ſet down 


the Quantities without their radical Sign. 


To find the Square or? /, = 
ſecond Power of ; Was WANG. of BF: WF 
The Square ax | ES 


And if there are ſeveral Quantities connected by the Signs + 
or —, and are all under the radical Sign, they are involved in 


the ſame Manner. 


/ Tr.. 7 —— | 
Power or Square ; VID Ven-, Vp 


The Sure 4 %, pom 
T:! . ee. IS 

Power or Square 5 Wpd—n /dz+zy /pm—nd 
The Square pd—n dz) pm—nd 


Ras the 2d 3 © A cements” —— 
Power or Square F apy A Ve. p 
The Square an- am- tub pz TZX— 4d 


44. Caſe 2. When there are rational Quantities joined with 
the Surds, then involve the rational Quantities as high as is the 
Index of the Surd, and multiply theſe involved Quantities into 
the Surd Quantities, after the radical Sign is taken away. 


Exam. 1. Exam. 2. Exam. 3. Exam. 4+ 


| Raiſe to the Square a n UV A 22 N. 


The Square n e dd y 22221 
Ex. x. The rational Quantity a ſquared is by Art. 31. as 


without the radical Sign is . 


Theſe being multiplied, the Product is the Square required aam 


Exam. 


Of SURD QUANTITIES 7; 
Ex. 2. The rational Quantity 5 ſquared is by Art, 31. 55 
The Surd Quantity Vn x without the radical Sign is 12 
Theſe multiplied, the Product is the Square required n 


Exam. 3. The rational Quantity d ſquared is 44 
The Surd Quantity y without the radical Sign is y 
Theſe multiplied, the Product is the Square required dd 
Exam. 4, The rational Quantity zz ſquared is z K K 2 
The Surd Quantity / without the radical Sign is 5 
Theſe multiplied, the Product is the Square required zzzzb 


TY Exam. 5. Exam. 6. Exam. 7. Exam. 8. 
Raiſe to the Square any/p dz\/yx e 4% 


The Square aannp ddzzy*x ppxy ddaaz 

＋ Exam. 5. The rational Quantity an ſquared is aann 
* The Surd Quantity Vp without the radical Sign is p 
Thzeſe multiplied, the Product is the Square required aannp 

2 Tram. 6. The rational Quantity d x ſquared is ddzz 


The Surd Quantity Vy x without the radical Sign is yx 


| ; Theſe multiplied, the Product is the Square required 4 dz zy x 

4 Exam. 7. The rational Quantity p ſquared ie pp 

4 The Surd Quantity Ax y without the radical Sign is K 
HI beſe multiplied, the Product is the Square required] ppxy 

© Exam. 8. The rational Quantity d a ſquared is ddaa 


o The Surd Quantity Vx without the radical Sign is = 
Theſe multiplied, the Product is the Square required 4d aaz 


| Raiſe to the Square my/pz mny/d e/rd py/m 


Y 
The Square  mmpa mm aard ppyym 

= Raiſe to the Square AH x a vY/px azy/d. 
The Square kp wXxxnna zzpx 44224 
And if there are more Quantities than one under the radical 


| Sign, connected with the Signs + or —, then after the rational 
| Quantities are involved, or _ as high as is the Index < "= 7 
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Surd; place theſe under the radical Quantities, without their 
Sign, then multiply them by the Rule of Multiplication at 
Art. 10. &c, and this will be the Square required. 


Exam. 1. Exam. 2. Exam. 3. 


| Raiſe to the Square an bY d+z N 
The Square | is aam-aay ' bbd-+bbz mm am mx 


Exam. 1. The Surd Quantity A 1 
without the radical Sign is 
The rational Quantity a ſquared is - - — «aa 


Theſe being multiplied according to Art. 10. 0 wh 
the Product is the Square required ane, 
Ry 2, The Surd Quantity / 7d + z 5 
without the radical Sign is 1 TEN d+z 
The rational Quantity þ ſquared is - bb b 


Theſe multiplied, the Prod. is the 8 required Di 75 2 


Exam. 3. The Surd Quantity Pr. 12 „ 
without the radical Sign is F 

The ratienal Quantity m ſquared is  - — n 

Theſe multiplied, the Product is the! „„ „ 
Square required = } DS oe 


Exam. . Exam. 45 Exam. 6. 
Raiſe to the Square x VA x/b—d dy/z 
The Square ae n ru ddz+ddy 


Exam. 4. The Surd Quantity A T 4 = n * 


without the radical Sign is 
The rational Quantity z ſquared inen 2x 


| Theſe multiplied, the Product is the } — 22% Lz 
_ pquars —— 4 224 n · 

* 5. The Surd Quantity / RL... 1 : PY 

without the radical Sign is b—a 


The rational Quantity x ſquared is ns 


Theſe multiplied, the Product A the. n 
Square required } — * TH 


Exam, 


5 


8 
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Exam. 6. The Surd "7-07 9 2 +) y 26 
Wilthout the radical 1 1 k z+y | 
The rational Quantity 4 ſquared is = £48 4 

Theſe multiplied, the Product is the 
Square required 3 dds 7 


Raiſe to the Square 1 2 r 1 . 
The Square VV) -n . dap —d dz 


Raiſe to the Square r bode 1 
„ r2⁊ Zz -: 


The Square eepcgeer 


45. Caſe 3. But if there are rational Quantities conneQed 


with the Surd Quantities by the Signs + or —, they are in- 


volved in the ſame Manner as compound Quantities, at Art, 32, 
carefully obſerving the Directions concerning the Multipli- 
cation of Surd Quantities, at Art, 40. and — Involution at 


Ar t. 43+ 


To raiſe to the Square e or ſecond power 8 «+ 1 
Putting down again the ſame Quantity = a+ þ 


Now multiply a + V by a, and a mulli-y, PE. 


plied by a, the Product is @ a, and J b multi- 


Dlied by a, the Product is ay/ b, by Art. 40. 7 es. 
therefore a + b multiplied by a is 


Then multiply a + Vb, by b, and a mul- 


tiplied by b, the Prod. is Ul by Art. 40. „ 
and b multip. by / 6, the Prod. is b, by Art. a) b+b 
1 8 b multiplied by V; is 1 rs = 


The Sum is aa +2ay/b+b: for 2 9 . 
added to a / is 24 / b, by Art. 35+ Te. ; 


the Square of a +61 n 


To raiſe to the Square or ſecond Power „„ 44 2 
Putting down again the ſame Quantity - 4 +y/z 


The Product from multiplying 4 + x by d, 


| by what is mentioned in the ſaſt Example is ID 4 d « 42 | 


The Product from multiplying 4 N z by 


x, by what is mentioned in the laſt Example is 1 d\/z + * 


The Sum added as in the laſt Example is 


f „ rere 


To 


— at ac. — — Re aac Seen — 283 8 i 


* AIG 
To raiſe to the Square or ſecond Power * x==fs 
Putting down again the ſame Quantity, ax—/a 
The Prod. from multiplying x - Va by æ, for z _ 
x multiplied by x, the Prod. is x x, and — by; al 


multiplied by x, the Prod. is — Va, by Art. ( 4 

40. the Signs of — Va and x being different 9 
The Product from multiplying x — 4 a by 

—4/ a, for x multiplied by Va, the Product fg 

is — * Ma, the Signs being unlike, but —=\/ a Þ —x/a+ea 

multiplied by — a, the Signs being alike, the 3 

Product is Va a or a by Art. 39 and 43. 


Their Sum is the Square of x - Tra- FA | 


To raiſe to the Square or ſecond Power ... 
Putting down again the ſame Quantity = 2 
The Product from multiplying y - x by y, 2, „ 

from what is mentioned in the laſt Example is ; 5 D AI 
The Product from multiplying y - x by enn 


V, from what is ſaid in the laſt Example is 
Their Sum is the Square of y e =, wx +x_ 


To raiſe to the Square or ſecond Power Bb ＋ xa 
Putting down the ſame Quantity - 5 N 
Multiplying ö + /x a by b we have - 56 TT 
Multiplying b +\/ x a by Vx a we have VM aT 
The Sum being the Square of b Va, bb+2by xa+xa 


To raiſe to the Square or ſecond Power 1 ＋ Ax 
Putting down the ſame Quantity „mM VA 
Multiplying m ＋ Vd x by m we have - m , 
Multiplying m ＋ VA 2 by Vd x we have my/ dz+dz 
The Sum being the Square of dx, mm aN 


To raiſe to the Square or ſecond Power - z—/dn 
Putting down the ſame Quantity - - zZ—=v4n 


gz An An 


V 1 OI 
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To raiſe to the Square or ſecond Power p- 


Putting down again the ſame Quantity 1 
PP 
22 


The Square of p -x = PP—20V/13+)58 . 


I FAVING thus copiouſly explained all the Rules neceſſary 
to be known, in order to the Solution of Queſtions, we 


dome now to their Uſe and Application in the Reduction of 


Equations, or the Method by which Problems are folved, and 
Queſtions anſwered. | 


When any Problem or Queſtion is propoſed to be anſwered 


Algebraically, for the ſeveral Numbers that are in the Queſtion 
we generally put Letters, repreſenting likewiſe the Numbers 


which are to be found by Letters, and for Diſtinction Sake uſe 


the Yowels for the unknown Numbers, or thoſe that are to be 
found, and Conſonants for thoſe that are known, or given. 
Then we begin to expreſs all the Conditions of the Queſtion, 
by ranging and connecting the Letters, by Help of the fore- 
going Signs, in ſuch a Manner that they ſhall repreſent all the 


Circumſtances of the Queſtion, this being only to tranſlate the 


| Queſtion from Engliſb into Algebra. $2 f 
Thus if the Propoſition, that 6 being added to 5, the Sum is 
equal to 11, was to be expreſſed in Algebra, 
Now ſuppoſe b , d., n = II. | 
| Then the above Propoſition will be expreſſed thus, b + 4 = m. 


And when any Letters or Numbers are ſo connected, that 


between any of them there appears this Sign , it is called an 
; Equation, for the Sign = ſignifies Equality or Equation, and 

in the due ordering and managing theſe Equations conſiſts the 

whole of the Analytic Science, or Algebra, 
| Equations conſiſt of Quantities or Letters, ſome known, and 
others unknown, and the grand Work is ſo to manage the Equa- 
tions, that expreſs what is given in the Queſtion, by the Rules 
of Certainty and Science, that all the known Quantities may 
at laſt be found on one Side of the Equation, and the unknown 
Quantity by itſelf on the other of the Equation : For when 


this is done, the Equation is brought to a Solution, and the 


Ard 


Queſtion is anſwered, 


3 —__ 


- - Wigs baba roy "I. ——— 


W — - — Sans a, 
Sz = EH. = == 
— - — : — — — — 
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From which Sum 15 or d is to be 40 


te Equation without d, and place it on 


Again b is a known Quantity on the ſame q 
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And that Part of Algebra which teaches how to manage theſe 
antities, ſo as to carry all the known Quantities on one Side, 
leaving the unknown Quantity by itſelf on the other Side of 
the Equation, is called the Reduction of Equations, which is done 
by Addition, Subſtraftion, Multiplication, Diviſion, Involution, 


and Evolution, according as the Caſe requires. 


7 o reduce an E quation by Addition, or Subſtraction. 


46. W HEN any known Quantities are on the ſame Side 


of the Equation with the unknown Quantity, and 
connected by the Signs ＋ or —, to reduce ſuch an Equation is 
only to tranſpoſe or place the known Quantities on the other Side 
of the Equation, or Sign of Equality, prefixing to them their 


contrary Sign, that is, thoſe Quantities which have the Sign , 
2 they are tranſpoſed muſt have the Sign —, and thoſe which 
| bave the Sign — muſt have the Sign +. | 8 


Queſtion I. To find that Number to which 6 being added, and 


Julſtracting 15 from this Sum, the Remainder may be equal to 11. 


Now ſuppoſe a the Number ſought, þ = 6, d =1 55 M II. 
Then I am to find a Number, which call |[rſa 
To which 6or b being added, it is by Art. 6. 2 +5 


ſtracted, that is, to a + connect d by 34 +b—d 3 


the Sign —, then it is 


Which a + 5 — 4 is to be equal to 11 or 4. 41-42 n 


C . 
Now to reduce this Equation, or to an- 
ſwer the Queſtion, I obſerve d, a known 
Quantity, is on the ſame Side of the 
_ Equation with the unknown Quantity 3 
a, therefore tranſpoſe d, that is, write 5 a+b=mb 4 
down the remaining Part of that Side of | | 


the other Side with the Sign +, it hav- 
ing before the Sign —, then we have 


Side of the Equation with a, then by 6 
taking it away from that Side of the \ 

Equation, and placing it on the other Side)“ 
with the contrary Sign, or —, we have | | 
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Here the Queſtion is ſolved, for the unknown Number or 
Quantity a, is equal to the Number repreſented by m, added to 
the Number repreſented, by d, from which Sum * the 
Number repreſented by 6. 


11 repreſented bs n 
15 repreſented by d 


"26 dum of the Numbers repreſented by n and 4 
6 repreſented by b, to be ſubſtracted 


Remains 20 which is a, or the Number ſought. 


And that this is the Number required, * thus. proved, from 
the Conditions of the 8 


I fay the Number ſolight iin — 20 
For to this is adds — — 77 
The Sum is — — 26 
From which ſubltracting | — 11 
There remains as the Queſtion required  — 11 


Queſtion " RE Mam being aſked how many Shillings he had, 
faid, if you add 15 to their Number, and they ſubſtrat 20 from 
that ag and then add 19 to the RY! 1 5 baue 64 
= . How many Shillings had be? 


Its = : the Number of 5 ought, b= 15, 42 20, 
m=19, n= 64. 135 
Then, A Man had a certain Number 9 1 


of Shillings, which call 5 11 . ? 
To which 15 or b being added we have, 5 
by Art. 6. *L]|2Ja+b 


From which Sum taking away 20 or d, 114 "BY TEE. 
that is, connect d by the Sign — 13] * d 
To which adding 19 or m we haves by) 


Art. 6. 4% -t. 
Which a b— 4+ is to be 11 
to 64 or n, hence TY ? 5 „ee 


Now to reduce this Equation, or an-! 
ſſwer the Queſtion: I begin with | 
tranſpoſing m a known Quantity, by ! | In DE, 
putting down the remaining Part of | 6 t+b—d= N- 

that Side of the Equation, and placing | 
m on the other Side with the con- Il : 
- trary Sign, which gives JJ] | 


And 
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And to tranſpoſe 4 another known | 
Quantity, put down the remainm 3 
Part of that Side of the Equation, an 7 aT S- 
d on the other Side with a contrary | | 
Sign, whence we have LE. 

And laſtly, by tranſpoſing 5, that is,) 
placing it on the other Side of the 31 4 hy 
- Ee. with a contrary Sign, we my 5 

ave | 


Thar i is, if from the Namber veto by 1 we ſubſtract 
that repreſented by n, and to the Remaipder add the Number 
repreſented by 4, and from this Sum ſuhſtract the Number re- 
Preſented by b, the Remainder will be the Number ſought, 


64 repreſented by n 
_19 repreſented by m, to be ſubſtrated 
"45 or or n - 

20 repreſented by d, to be added 

65 or n—m-þ+d 

IS repreſented by ö, to be ſubſtracted 


50 the Number ſought or 43 and therefore the Man 


had 50s. at firſt, which is thus proved, from the Conditions of 
the Queſtion. 


1 ay he had at firſt | "fon — 30. 
For if to them you add — — 1 
fg | 1 55 | Tc 55 | 
And from that Sum ſubſtraſct — — 20 
3 FF 
And then add to the Remainder — — 19 
It makes what ve nn requires —: 12 


Queſtion 3. A Cn aſted another Jen many Eggs he 
755 4, My, 2 he, 1 177 you ſubſtract 15 from their Number, and 
en add 21 ta thoſe that are left, and ſubſtract 7 from that Sum, 


70 if you add 19 to what is then * 1 Pall have 43 Eggs. 
Fw many Leer had be? 


Let 


To reduce an Equation, &c. 


4 


Let a = the Number of Eggs, b=15, 4 21, 1. 


n 19, P 43. 


7 


Now the Countryman had a Num- 

ber of Eggs, which call 
From which 15 or 5 being ſub- 
ſtracted, or connecting b by the 


Sign —, we have 
To which 2 —3, if we add 21 or 
d, we have by Art. 6. 


From which Sum ſubſtracting 7, 
or connecting m by the Sign — 


To which adding 19 or n, we have ! | 


by Art. 6. « 
And this a—b+d—m+:isto 
be equal to 43 or p, hence 
Now to reduce this Equation, or 
anſwer the Queſtion, I begin 
with tranſpoſing u, by putting 


Side of the Equation, and » on 
the other Side with its contrary 
Sign, hen. fe 
Now tranſpoſe m, by putting down * 
the remaining Part of that Side 
of the Equation, and m on the 
other Side with its contrary Sign, 
And we have 
Then tranſpoſe d, by putting down 
the remaining Part of that Side 
of the Equation, and 4 on the 
other Side with its contrary Sign, 
then %%% 
Laſtly, tranſpoſe 4, by putting 
down the remaining Part of 
that Side of the Equation, and 
q on the other Side with its con- 


} 


il 


_ down the remaining Part of that }| 


| F7 I 
Id 


— = 


trary Sign, and it is 


FS d—m+ „ 


| 


ü 


e 
1 + d—m 


a—b+d—m+n=þ 


a—3＋ tam p—n 


a—b+d=p—n- m 


| . 


[a—b=p—n+m—d 


* 


3 * En — dr. 


| 


- 2 o | 


Hence a, the unknown Quantity or Number of Eggs, is 
p, ſubſtracting from it the 
umber repreſented by u, adding to this Remainder the Number 


nu to the Number repreſented by 


repreſented by mn, ſubſtractin 
—— 2 


g from this Sum the Number 


repreſented 


Now I am to | find A Wear] | 
To which 19 or 3 being added, 
i From which Sum bra ung 1 
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repreſented by 4, and adding to the Remainder the Number 


repreſented by b. 


4 


repreſented b 
bY 709 repreſented by 4 to be ſubſtracded 
24 01 or ꝓ - 
7 repreſented by m, to o be added 
31 or p—n-+m 
21 repreſented by d, to be ſubſtracted 
10 or - n- N 
15 repreſented by b, to be added 
25 the Number ſought or a; and therefore the Man 
had 25 Eggs, which is thus proved, from the Conditions of the 


Queſtion, 
I fay the Man had - Wo "WY Eggs 
For if from them you ſubſtrack — = n 
. „ 
is And to the Remiinier add 2 „„ 
And from this Sum ſubſtrac * 7 3 
And to the Remainder add = + „5 


It makes what the Queſtion requires — 43 
| Queſtion 4. To find that Number to which 19 being added, if 


from that Sum we ſul/traft 50, and add 7 to the Remainder, 


and Jubſiract bo from this Sum, and by adging 6 to that 4 
wainder, this Sum may be 22. 


Loet RET © or ſought, b= 19s «= 50, m | n, n=bo, 
»= 0, L=22, „„ 
which call „ — 


we have by Art. 6. 1: 0 T4 . 


or d, that is, conneCting 4 by 
the Sign — and it is ; 
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And to this Remainder adding 7 [, |, 1 e = ho 
or m, we have by Art. 6. Sf | 4 * 24 . 
From this Sum ſubſtracting 60 ; Lt. 
or u, that is, converting 1s pb —d+m—n 
by the Sign — 
And to this 1 adding 6 
or p, we have - 
And this „ 1 * 3 3 3 
is to be equal to 22 or g, bb 7 e n | 
Now to anſwer the Queſtion,- 
| tranſpoſe p, by gy down 1 
the remaining Part of that. g W 
5 Side of the 3 ant eee eee 
on the other Side with its con- 
trary Sign, -hence «= = 
Then tranſpoſe n, by putting 4 
don the remaining Part of : 5 = 
that Side of the Equation „o japb—d+m=g—p+= 
and n on the other Side wich 3 | 
its contrary Sign, then 
Then tranſpoſe m, by putting 
down the remaining Part of | | | FEY ; 
that Side of the Equstion, of = d - t - 
and mon the other Side with * 
its contrary Sign, whence . 
Then tranſpoſe d, by putting 


4 — 0 gn. — 4 - — 
N W a + ARE _— - —= _— 
- - — — — — 
2 Aran 2 —— — 
£ = 0 l rc = = 
* 22 2 2 by = — > ons cs = - 


A ue. 


— — — * 


o — aa — — — — — 0 60 
— 0 4 8 7 Fon 
- — modes — — —— | 
( 
8 as 4 Log. X - 
Paths — 2 = — —— — n & * — ; * 


* 


* 

: 

* 3 

; : 

- 

4 
t 

: 

: 

l 

| 

- 

: 


1 


N | 5 i 


down the remaining Part of . 
7 that Side of the Equation, (IIIa TUS g -p -r 
7 and d on the other Side with |] | __ 5 
— its contrary Sign, and 3 
| Laſtly, tranſpoſe b, by putting 
down the remaining Part of 1 
» that Side of the Equation, [12 4=g—p+n=m+4—b 
and þ on the other Side with | | _ 
its contrary Sign, we have „ Heoaſie: 
Hebes a, the unknown Number, is equal to the Number 
repreſented by g, ſubſtracting from it the Number repreſentsd | 
by p, adding to the Remainder the Number repreſemed by nu, 
fubſtracting from this Sum the Number repreſented by n, adding _— 
to the Remainder the Number repreſented by a, and lubiraGing 1 
rg this Sum the N umber repreſented by 6. | 
1d | 


LE e 22 the 


} | 4 


5 2 — — — * K — _ a EN + STS K 3þ — 2 . . 
. on Ree rind LE =o IT oo. Se oo. es * = - == Ks x = Se ei od. 2 r 
- — 8 — — _ 7 — ————— * — — . — CE. — = — = — r 
De ISP 6 Dp —— 1 —— — . ̃ 1A . ˖» —— — PIE — — — = EE : 2 
— — — 2 — — — — — * . — 7 2 8 — — > 2 — 2 3 
wy + — — — — D — Foc — — = . ALI 


And from the Sum ſubſtraR l . Rs A 


to copious, that the Judgmgat of the Learner may be a little 
more exerciſed. 


Green, one ye aſred another how many there were, the other 
replied, if you ſubſtratt 7 from their Number, and add 15 to 


the Remainder, and ſuijtratt 2 from that Sum, this will leave 


43.1% 8= : 9s e e 


$6 ALCEBRA. 


22 the Number repreſented by g 5 
6 the N umber repreſented by 5. ſubſtra® 


_bo the Number repreſented by n, ad — 3 
"76 or org —þ þn 
_7 the N umber repreſented by m, abr 
'69 or or g -- | | 7 
50 the Number repreſented by a, add | 
119 org —p+nun—m++d 
19 the Number repreſented by b, fubliratt 


100 the Number ſought or a, which ls thus Oy from . 
we Conditions of the Queſtion. 1 


I ſay the Number fought was - - 100 
For if to o that you add + . - 


{F: 
8 


And from the Sum ſubſtract 


And to the Remainder add N 


r r @QES 


And add to the Remainder l 5 
It makes what the Queſtion requires 55 


' The Directions to the two following Queſtions are not quite 


Queſtion g. 0 N of Men were walking on a Bowling- 


the Remainder, and ſubſlrat ꝙ from the Sum, and add 56 ta 
ico, To fad the Number of Men on the Bowling- G reen. 


Let bes: of Men on the nos ius Gre, 32 75 


I am 


. 


To reduce an Equation, Ge. 
1 am to find the Number of g hp; 
I 


Men on the Bowling-Green, 
which call - 


From which 7 or 5 being N 


ſubſtracted, which 5 N 
to connect b by the Sig 

To which 1A adding 
I5 or d, we have by Art. 6 


9 or g, or connecting g by 
the Sign —, and we have 

To this Remainder adding 1 
or 56, by Art. 6. 

From which Sum r 


From which Sum e | 


2 or n, that is, connecting 
n by the Sign —, it is 
Which a —b + d—g + N — 
is to be equal to $094 or *j 
bene 
By tranſpoſing n we have. - 
By tranſpoſing n we have - _ 
By tranſpoſing g we have | 
By tranſpoſing 4 we have 


By tranſpoſing b we have 


10 


11 
4 12 


Ir 


a—b+d—g 


1 


„ee 


2—644—242—2 


| | 


ee 


a—bJ4-d—g+m=p 4. 


a- =D — 


4—3 om 
PR OA Ps 


e 


100 is the Number repreſented by þ 


2 or n, to be added 
102 orp +n 


80 or 5 to be FP We 


46 or p+n—m 
9 or , to be added 


$5 or p An- 
IS ord, to be ſubiraſted 


x0 or Y EM- n ＋ 4 


7 or b, to be added 


47 the Number ſought or a, for f ; 


—d+6. 


Now to prove 47 was the Numer of Men that were on 


the 8 let us tr if it will Cates the 
of 5 7 8 deen 
I ay "7 


10N. 


— Pa py e A NE EET I OE IPIIry 
4 * p ny \ ” 
- - * 


2 = * 7 * - 
r * | Ty 5 „ 5 * , ' Se _— z 
— * = es . I en, C 2 z - FRLLISS . < "Ws - —_ ä 8 8 * — —— — _— =_ 
—— — — — oo — — — —— —— _ = = — — — 2 —— . er — a 1 — 3 3 
— EE 


| 
| 
i 
G 


F 


_ 
7 


— — —v— 


FR 


2 * . i 
. * ads — 

n RE RIS. 

PX — —— - — 4 ——D = 
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I fay the Nomber of Men were +. 48 
For if from them you ſubſtraſt  - _ 5 
1 
And add to the Remainder 8 5 
And from the Sum ſubſtraet — 8 
e e 40 
And add to the Remainder 1 — 56 
102 
And from the 6555 fubſtralt | OP” 
It makes what the Queſtion requires LORIE. 100, 


Queſtion 6. A Perſon required ancther 10 fall him how many 
Shillings he had, by ſaying that if to their Number was added 5, 
and from this Sum ſubf? Proving 3, and adding 16 to the Re- 

mainder, and from 2 Sum ſubſirafting 50, and adding 54 16 
the Remainder, he ſhould 10 baue 43 Shillings. How many 
Slillings had be © 29 215 


Let a S the Number of Shillings fought, . 5, 4 = =5 
m=1b, n= 50, p = 54, hs 


| The Perfon had a certain 1 
Number of ann, which CI la 
— -<-. 
To which 5 or b being added, SE 
we have | 1 : +> N 
From which Sum fubſraQting | 
3 or d, we have 1 34 4 —4 
To which Remainder adding bs | 
16 or m, we have — ; 4 44 —4 ö 
From which Sum ſubſtracting 
| 16 or 7, * have - 5 ee 
o which Remainder adding 1 | - 
54 or p, we have - vt. 64 Tann * 


Which 2. AT- et | 
is to be equal to 43 or 9, | 7 |a+b—dþ ment =t 
| hence - 1 55 | 
The Queſtion ae now ex-) 2 CE on 
preſſed in Alzebra, by tranſ- c 8 [aT -A- = -= 
Pol - We hace x +. , 
/ 


5 


To reduce an Equation, Ge. 89 


By y tranſpoſing n we have - 914 Dr 
y tranſpoſing m we have 10 +8 —d= q—p + n—m 
By tranſpoſing d we have [11|a+b6=q—p+n—m+4 
Laſtly, A we have WA 


43 is the Number nl wo by 7 
24 from which ſubſtracting 54 or p, there remains — 11 


—11 or q —þ, ſee below.“ 

50 adding 50 or n to — 1 I, the Sum is 39 

30 org—p +" | 

16 from which ſubſtraQing 16 or m 

23 org - -n | an 
3 to which adding 3 or 4 5 

26 or 7 — +n—m+4 7 | LET 1 

5 from which ſubſtracting 5 or TY 

21 hence 21 is the Number e which i is thus proved ; 


15 


I fay the Perſon WEE 5 8 Skillings 
For if to them you add - „„ 
e 26 
And from the Sum ſubſtract 8 2 
And to the Remainder adi 16 
And from the Sum ſubſtragt 50 
There remains a negative or 5 | L8 
And if to this Remainder we add — 8 


It makes what the Queſtion 1 r 


* When a negative Number is to b. ſubliracted from an 
tive 3. and the negative Number is greateſt, as 


in this Caſe, it is only to take the Difference of the two 


Numbers, and place the Sign — before it; and if the next 
Number to be added is affirmative, and greater than the nega- 
tive Remainder, then it is only ſubſtracting the negative Re- 
mainder from the affirmative Number which is to be nod, 8 


and this win be the Sum. 


N I 


5 : 


o_ , — — — Ac 
2 I 
1 2 — - > = 
—— — — — On Ie —VOœ—2 —ę— F ˙» ee ta HE HE IE 


— > — —— 
— — — 


—— 


222 —„—i 


2 o —— ͤ—ꝓä 46̃ — ˙—— —?a 
_ — — — — — — —— — * - 


— — — 


— 


— — — 


| 


i 
{ 
| 
| 
g 
4 
N 
bo 


FW 

If the Learner finds any Difficulty in conceiving this, he 
may collect all the affirmative Numbers into one Sum, and all 
the negative Numbers into another; and ſubſtracting the Sum 
of the Negatives from the Sum of the Afirmatives, the Re- 
mainder is the Anſwer to the Queſtion, 


In the laſt Queſtion, 


The affirmative Quantities __ 
or Numbers are = = 1 9843, 
AT 1. 1 
/ 1 4 — 3 
* e 95 


GBum of the negative Numbers — 75 . 
ff. èͤ r 


: The negative Quantities ! „ 
or Numbers are — 4; 5 | — = — 54 


—b=— 5 
"> 


To reduce an Equation by Multiplication. | 


47. In the laſt Article, the unknown Quantity was conneRed 
with the known Quantities by the Signs + or — only, but it 
may happen that the unknown Quantity may be divided by 


| ſome known Quantity; in this Caſe, multiply every Part or all 


the Terms of the Equation by that known Quantity; and the Part 
of the Equation containing the unknown Quantity will be 
then multiplied and divided by the ſame Quantity, take down 


this „ at rejecting the known Quantity from that Part 
of the Equation where it both multiplies and divides the un- 
known Quantity, by Art. 20. it being in both Dividend 


and Diviſor : After this Equation is ſet down, if there are any 


other Quantities connected with the unknown one Wy the Signs | 


T or —, tranſpoſe them to the other Side of the Equation as 
in the Jaſt Article, by which Method we ſhall have all the 
known Quantities on one Side of the Equation, and the un- 


| known one by itſelf on the other Side, which is the Solution of 


the Queſtion. 
„ . Queſtion 


e 


93 wes TD _ 


Then the Gameſler had a certain Num- 1 
Which being divided by 5 or b, the RT 


The Queſtion —_ expreſſed i in Ae 


Tranſpoſing 5 4 by che laſt Article, 1 


"Mm li. an Equation, Tc. 91 


eſtion wo 4-46 r challenging another to play for as many 
oy 7: 5 Hand, the other required + know how . 


many there were, 0 repli ed, if you divide their Number by 55 and | 
add 19 to the Quotient, all then baue 23 Guineas in my. 


Guinets as he ha 


Hand, How many Guineas had he ? 


Let a=the Number of Guineas fought, b= : 5, 4 19, 


n = 23. 


* 


ber of Guineas, which call * 


tient is by Art. 27. 
To which Quotient 3 f we add. Nen 4} 
5 . - 


And this . T 4, is to be equal to 23 1 
| 


m, 7M we have 


Fl the Equation © * d = m, in which 1 


the unknown hos 2 being divided | ; 


by 5; now by the Rule, multiply: | 
every Part or Quantity in the Equa- 


tion by 5, and in this Multiplication, 'l ö 


multiply poly the Numerator 4 of the 


Quantity * 55 according t to the Role ; 1 
of Fe F rations i in Arithmetic, and. 1 © 


we have 


Diviſor of the Quantity * Zi 7 | hence * 


placing down the remaining Part a, and 


the Rule, rejefing 5 from © T b ,nly, and | 0 
all the other Parts of the 3 


without any Alteration, we have 


— | 


ww 


Becauſe b is in both Dividead and} | | 


37 +4 
8 


2 
wo 


* a known Quantity, then 
* 5 


92 ALGEBRA. 


Here the Queſtion is anſwered, for 4 the Wa ae Quan- - 
tity is equal to the Product of the two Numbers repreſented by 
and m, ſubſtraQting from it the Product of the two N 

repreſented by b and d. a 


The Naner repreſented by 3 15 is 5, the wh my. 
f preſented by m is 23, which Fo Numbers being multi- : 2 + W 
plied is þ n or - 1 
The Number ecproſented. by. 5 is 5 the Number re- : 
preſented by d s 19, which two Numbers eg mak 95 
plied is bd or 4 


gubſtracting h d from b a, that „ 9 5 from 115, leaves Goto 
bm —bd or „ i 

Which is the Number N or dhe W enn, 
had, and is proved from the Conditions of the Queſtion, thus, 


I fay the Gameſter had 5 Te 20 Guinea 
For if that Number is divided by 55 the Gaben is 7 1 1 
But if to this 4 we add 3 91. 

It makes what the Queſtion requires.” e e ee 


Queſtion 8. 7 fd that Number which Tk Aide 1 I 14 
/ to the Quotient we add 27, and 2 13 ows = me 
the Remainder wall be 18, 
4-04 | y 154 3 | 
Het a= the Number fought, - = oY a= 27, m = 1 | 
5 218. 


Now I am to and a ns or 


which cal! Tſe 
Which being divided ud 5 or b, | | 1 33 
we have by Art. 5 2 7 p 


To the * or 7 * We) 


add 27 or 7. we have by 

wart ol $77 

From this Sum if we ſubſtract Ls 

33 or m, that is, connect af : 
dx the Sign —, it is 

3 


Which 2 + 4 —m is by the 


Queſtion to be equal to 18 
of Pp, hence WE have = 


0 


D 
To who « an Bquation, ned! 8 
The Queſtion being now ex-q | | _ ee I 
preſſed Algebra by this e | 
quation I * 7 +þd—m=9, and | : . Pubo 
a 43 Ska a 
the unknown 8 6 . pb 
A 0 by 5, multiply every,[ | -] 7. 
art of the Equation by þasin | | | | eb th 9 74 Hatt 
the laſt — and then wel | | 
hare. Mae ma ods wot 1 
Because B is in both Dividend) = 6 25 
55 Diviſor of the Quantity „ tg 5 
2, reſect b from this Quan- | . „ m od 
hs only as in the laſt Queſtion, >| 7 +4 b—-mb= 3 
lacing down aa and the remain- | / eee teen en 
ing Quantities in the Equation | | | | 
without any GY then 1 1 ha, 8 
we have Wo ON wh { 


Becauſe mbis a known Quan+ 
tity, tranſpoſe it by the Direc- 
tions in the me Ons, and 

we have 

Becauſe d is a known: uan- 
"rity, tranſpoſe it by the ſame 
Directions, and we have = 


Now @ the unknown Quantity being by ſelf on one « Lite of 


' 1 ; & ; A 4 ö e 
1 0 4&3 5 4 2 89 2 3 : EI % . 
3 * | : L AY i 4, 25 03 * * 
gy FM: - Y d 5 A a * \ \ 3 £ | 4% « 
8 Ja+db=pb+mo _ 
; . . 4 . KY * . $, N 14 4 {3.4 * 122 


. 


ö : 
" . : : A _ 4 2 | . | 
Led. r x J 4 5 | 


* 


the Equation, the Queſtion is ſolved; ſor 4, the unknown Quan- 
tity, is equal to the Product of the two Numbers repreſented by 
5 and b, added to the Product of the two Numbers repreſented. 


by mn ad b, ſubſtracting from this Sum the Product 
u 


of the 


mbers repreſented by the Letters d and. b. 5 
5 is 18, the Number re. 13 
preſented by þ is 1 55 the Frog, of theſe, two N umbers, 10 


The Number repreſented by 
is h or 


preſented by bi Is 1 OY the FOOTE of 2 e. Nee 


is mb or 
The Sum „e or 


War St 


The unter repreſented by m is 13. "the Nene re- a ge oy 


4 


5 +> 1 * f 1 1 1 8 5 4 . 
[35-27 2 ol 4 r rs IEF FI! 
* "ed d 3s | bk. p 


1 
4 
11 
| 
oF 


„  ALGCBRBRA. 
The Number repreſented by d is 27, the Number 


repreſented by þ is 15, the Product of theſe two Num- 


bers is 405, which being ſubſtracted trors the Sum of 
the other two Products — N 


Leaves pb n- Ah or 4 U 3 : 60 


Therefore 60 is equal to 4, or 60 is the Number fought, 
which i is thus proved from the LING 


I ſay the Number fought i JJV 
For if that is divided by 15 the Quotient! is 3 

To which Quotient, or 4, if we adi - 27 

The Sum is . | BE) 
And if from this Sum we ſubſtract ere; RR 


There remains what the ar requires pw: 18 5 


Queſtion 9. A Man being afted how ; Shilings he had, 


x; replied, if you divide the Maher J have by 255 and ſabRiratt- 3 


from the Quotient, and then add 5 1 to this Remainder, 


the Sum ſubſiracting 40, 1 ſhall have 12 gy" left. tw 


_—_ Shillings nd he ? 


Let ths Number of $hillings tt the Man had, 5 26 


d=% 1 2 51, þ= 40, 2 = I2, | 
Now the Man had a certain} [ 
„ e of WN which 16>; 

dey: > oo 


Which being divided by 25 ory | 
6, we have by Art. „ 


a 2 
From the Quotient or ©, if 


we ſubſtract 3 or d, that is, {| 3 
connecting d by the Sign — J| | 
Tothe Remainder adding 51 Rl 
we have by Art. 6. 
From which ſubtracting 40 0 
P, that is, connecting p b 
the Sign —, we have 


wy Which © —d +m—p is 5 


the 3 to be equal to 
12 or z, hence we have - 
| 4 


W 


J DIA. td 


The Queſtion being now ex- | 


Becauſe þ þ is a known Quantity 2 . 
in 


Becauſe 4b is a known . 


To redice'an' Equation, Se. 95 


preſſed in Algebra, and the |: A1 | 
unknown Quantity @ being bars b 
divided by 5, * 1 every 7 [EC db All 
Quantity in the E uation by Fl 
J, as in the two laſt ſions | : | 

then we have 2 


And rejecting b out of the = 4 


* 


tity 7 only, becauſe it is 


in both Dividend and Diviſor, ] 8 la - 4b4+mb—p 20 
and ſetting down the reſt asin]} | __ 2 5 
Taft 3 we 
have . _ «- 


the two 


* 


tranſpoſe it by Art. % and f 9 {a—db +mb=zb+pb. 
we have - „ enn 
Becauſe mb is a known Qu 

"tity, tranſpoſe it in Nee l 


ner, then we have - 


tity, by dang e ps 


have | 


Now it appears the unknown Quantity, or a, is equal to 


the Product of the two Numbers repreſented by z and ö, added 


to the Product of the two Numbers repreſented by p and 5, Y 
ſubſtracting from this Sum the Product of the two Numbers 
repreſented by m and ö, and adding to this Remainder the Pro- 
duct of the two Numbers repreſented by d and b. 

The Number repreſented by z is 12, and that by bY 
is 25, the Product of theſe two is = bor = 

| The Number repreſented by þ is 40, and that by 4 
is 25, the Product of theſe two is ph or = 7 


The Sum is 2 Tr — 72 1300 


The Number repreſented by m is 51, an that by , 45 
is 25, the Product of theſe two is mb t $34. 
Which being ſubſtracted from the Sum of the other} * 
two, leaves zb + pb —mbor = 125 
The Number repreſented by d is 3, and that by + a 
is 25, the Product of theſe two is db r 


* Which added to the laſt Remainder, the Sum FE N = : 
26+pb=nk +dbora TR 


Whence 


1 


' AL GE BRA. * 
Whence the unknown Quantity a, or the Number of 
Shillings the Man had is 100, which is thus MT from the 


7 Conditions of the Queſtion. 


I fay the Man had - 


For if that Number is divided by 25, the Quotient is 4 
From which Quotient if we ſubſiract e 


 Shillings. 
100 


Remains - - 5 — 2 
To which adding „ — 1 
The Sum is % SE 
From which ſubſtraQting - - - "EO 
. There remains what the Queſtion requires | _ 12 


Queſtion 10. 


A Country Servant, who underflood aide, 
being aſked by his Maſter how many Cows there were in the Field, 


replied, if you add 13 to their Number, and divide that Sum 


by 8, and then add 19 


to the Quotient, and ſubſiraf? 11 from 


that Sum, there will be 12 Cows left. How many Cows were 


there 1 


Let a the Number of Cows, 5 = = 13, d 28, 1 = 19, 


F II, x= 12. 


Now there were in the Field a 
certain Number of COUT 
8 


To which 13 or 5 being voy 


we have by Art. 6. 


Which « + being divided 73 


8 or 4, we have by Art. 28 


To which if we add 19 or m, we 1 


have by Art. 6. 


From which if we ſubſtract 11 
or p, we have by connecting ( 


p with the Sign — - 


Which = + m—p is by the} | ET. 
2 | eee 


Queſtion to be equal to 12 0 
#; dener we have = 


"A 
. . 


Er. 


4 


a ＋ 
a +b 
9 ad ; 


IT 
a+b 
T 


| Becauſe 


To reduce an Equation, Ee. . lp. * 


„„ | Becauſe a; the unknown TomT | 7 
e | Par of the Fration E 1 N 
8 where the Diviſor is FA there- | | a 4. + ' By 
E multiphing every Quan- 57 Lb nt— 195 =xd 
9 tity in the Numerator 2 18 
1 hy Fraction by d, by the | | J'-5; 4 

— Rule of Vulgar F rations «| 

| Arithmetick, and the other (| | 
* Quantities as before, then 44 7 


Becauſe d is in every Term of! | 


Fs the Dividend and Diviſor of | 1b 
the FraQion ebb nin „„ 
. * 2 fon 4 only, þ $[7+3+md—pd=a4 
mM by Art. 22. and and ſet | 4 Sk 
m "down all the reſt as before, | & | . 


Now dee to asc 8 bal £5 ilar ani $9] 
| being a known Win 9 e ee 
J, then we have || * 
Becauſe md is a known Quan- } | | 
tity, therefore tranſpoſe kl 19 o+b=d+14—md 
and we have - = | wk 
Becauſe is a known Quan-) 5 ] 
_ tity, . therefore om in) ere. 
aud e have 1 1 d Ss 


By this it appears that a, the unknown Quantity, is oncks to 
the Product of the two Numbers repreſented by x and d, added 
to the Product of the two. Numbers repreſented by p and 4, 
ſubſtractin * this Sum the Product of the two umbers 
repreſent m and d, n * from this | Remainder 


the N umber acer by b. 
The Product of the two Numbers repreſented by wks * 
and d is x d, or — : 
The Product of the two Numbers repreſented by Ke! 88 4. 
und d is 5 4, or +; _ | Fl : 


_ Their Sum is xd +4, or — 154 
| . Tue 


ſe 


98 LES 
The Product of the two Numbers repreſented BY: m 


and d is m d, or _ — — CO F 
Which ſubſtracted from the Sum of the OR two 1 1 
Products, there remains x» d +pd—md — 3 


From which ſubſti acting the Number repreſented bs 3 TELE T 
The Remainder is x4 + þ d—m e. by REI is IT Fu 


to 50 or the Number ſought * V 
And that 19 Cows were in che Field, is thus proves from 
the Conditions of the 9 1 5 
| N E E 
1 ſay the Number of Cows were — 19 
For if to them we adi — — S 223 © 
The Sum iz - — — 22 
Which divided by 8, the Quotient i is — 4 
To which Quotient if we add . — _. 
The Sum is os; tou tte re 
From which Sum — — — 3 | 
— 12 


There remains what the Queſtion requires 


Queſtion 1 11. Two young Gentlemen were diſputing bow many 
Men were at a public Diverſion, but not agreeing, they referred 
it to a third Perfon, who, being ſtilled in Algebra, inflead o 45 
dire? Arſwer, replied, that if you ſubſtract 115 from the 

Number, and divide the Remainder. 50, and add 30 to that 

Quotient, from which Sum ſubſtrafting 16, and adding 68 to 
the Remainder, this laſt Sum till be RN to 101. "2200 _ 
* were there f : 


7 
: Tor a= Ss Makes = Men fought, b= = 11 05, 22 0 
4=39, n = 16, þ=68, x 10. © ubo1% 58 
There were a' certain' r eng aro nia gt! 
Number of Men, * „„ YG 91 
call - NE: 
From which 115, 8 1 CS 
ing ſubſtracted, We have 114 
Which Remainder of a—b, 7] : W W . 
| being sed in ger or FL [Dn os is 11d ent 


o 
— 
- 
— 
3 
— 
we 
* 
* 


c, we have by Art. 28. JJ. | © 
To which Quotient if * 4 a—b + 4 
add 39% or 85 we have | | "th 


From 


KK. 


hence 330 0 4.1 


Tranſpoſe «cn, it beg a 


; 

Now tranſpoſe c þ, it Is. 
pole cp, | 

f 

5 


And tranſpoling ö, it nn] 3 


To 1 * al Equitiod, F c. 99 


From this Sum if we) [= | 
ſubſtra& '16' or 1 we 15 7 | 
have Jae : ty 

To which Remainder if wel |; a — . 
add 68 or p, we have | s Ag ” +2 


, | * 
: — $ 14 z 


Whi ich 2 +d—n+7 


lt. 
is, by. the Queſtion, to o 7 b . 
be equal to 101 or x, 


Becauſe a, the unknown St: 
Quantity, is Part of 


, which being di- e | 
vided by c, therefore . Tele 
multiplying - by c, as 
in the laſt Queſtion, we s I 
have Z | 


Becauſe c is in every Term) 
of the g and Di- 


viſor of < 


£Þ rejedt e, SEA 3 1 Ss 5 : | 
nn emer ante 
| 2 ſet down WM the | 
reſt as — _ we 
have 
ing a known n ro- fed -e c -e 
then it is — EC, h 1 


known un. and we 
have 

Tranſpoſe c * it being a 
known Sy, and we 


& by —b+ e d=cx—cp+c B 
I2 a—b=cx—cp + cn —cd | 
have K 2 os Z 


a known Quantity, we 
have . 2 


13. S ey r=, d+b 
a Þ AL ui A ith * 1 Feen e a 


Hence it appears that a, the Wann N ug | is e nia to. 
the Product of the two Numbers repreſented by c and x, ſub rat. 
ing from i it the * of the . Numbers * * 1 fer! 7. 


ding 3 


$185 1. 
: : 


c cen, G 


100 AL GE BRA. 


adding to that Remainder the Produs of the two Numbers 


repreſented * c and n, ſubſtracting from this Sum the Product 
of the two Numbers repreſented b bot and d, __ OT to this 
Remainder the N umber repreſented by 5. 


The product of the oy Numbers repreſented by 3 50 9 
and æ is cx, or I b 5 
The Product of the two o Numbers repreſent y 
and p is cp, or IE, * 3400 
The Remainder is c x — p, or EM 1650 


The Product of the two — repreſented by c 


and n is cn, or a 800 


Which added to the falt Remainder, the San 7 


The Product of the two Nation Aae del by 3 
and d is c d, or 1950, which being ſubſtracted 


The Remainder is cx —cp en -d, or — 
Adding the Number repreſented by b, or 5 


The Sum is ee WON -es 


to ay the Number ought 


And that there were 6r 5 Men is proved rock the Condi- 


tions of the Queſtion. 


I fag there were 3 615 
For if from them we able — 88 115 
Remains - - - 


Wich being divided by 50. the Quotient i is 3 
To which adding 1 ; 


n e 
The Sum is 8 | = 75s. 49 
From which fubſtraQing „ „„ 
The Remainder iss . SE 
To which adding 9 8 J 
There remains what the Queſtion requires 101. 


Queſtion I2, There i is a certain 1 to which. 9 being added, 


and dividing this Sum by 5, if from this Quotient we ſubſiratt 6, 


and add 101 to the Remainder, from that Sum ha rafting 10, 
e remains 97. Il bat is the Nanlur 3 


La 


Laſtly, tranſpaliag. 


To reduce an Equation, Ce. 


ror 


Let a = the Number ſought, * r 101, 


þ = IO, # = 97, 


Now I am to find a certain 5 | 


Number, which call - 
To which 9, or b, being 
added, we have by Art. 6. 


or c, we have xd Ar- ( 


This being divided by et 


ticle 28. - 


F rom which ſubſtraing 6, | 


or d, we have - 
To which adding bbs wes 
mM, we have by Art. 6 


From this ſubſiraQing 10, 


or p, that is, connecting 
p by the _ —5 it is 


is to be equal to 97, or 
x, hence = 
The. Queſtion being thus 
_ expreſſed in Algebra: be- 
gin and multiply by c, 
r the Reaſon in the laſt 
Queſtion, then we have 


| Rejecting c from _ z a 3 


and ſetting down the reſt 
as he” then = 


Now tranſpoſing e p, it 


being a known ee 
We have = 
Tranſpoſing c m, it being 
a known Qu 9 we 
have 


5 Tranſpoſing c 4 it being 


a known er we 
have 


21 a known 


cart, 
we have By 


5 . 


Which 2 e 
Cc 


| 
| 
| 
= 
wal 


IC 


II 


a+b 


ca+cb 


Tb Seren ed. 


The 


1 cem -c t 


a+ b —cd+rem—cp =cx 
4 ＋b— Len ce 


einern n 


erte e 


il 
| 
I 
il 


102 4 LG E E R A. Wes 


Sw Algebraick Operation being TN the Numerical Work 
is thus. 


The Product of the two Numbers repreſented by and g 
x is cx, or 5 
The Product of the two Numbers repreſented by c and 
F is cp, or | } 50 5 0 
The Sum is cx cp, or 153-4 
The Product of the two Number repreſented by 4 c anc nd} 5 


mis c m, Or = 


7 33s 
05 


Subſtracting, the Remainder i is cx a ep en, or * 


The Product of the two N N by c and 4 
d 1s cd, or - 


Hs the Sum . or - os 


umber repreſented by ô is 9, ſubſtracting = 


EEE weten Fs ry 


equal to 6, or the Number _ -. 


And is thus proved from, the Condi itions of 0 Queſtion 


I ſay the Number fought is - - 738 
For if to this we add . - - 9... 
The Sum is 5 — n a 
Which being divided by 5, the Quotient is is. „ 
From which ſubſtracting e ee. Ap 
The Remainder is . >. „ „„ 
To which adding 101 
The Sum is V 4 107 
From which ſubſtracting — S 
i There remains what ure Queltion requires 3 


75 o reduce an E guation by Divifion. 


18. In the laſt Article the unknown Quantity was divided by. 
a known Quantity, in the Equation that aroſe from the Con- 


_ ditions of the Queſtion ; ; in this Article the unknown Quantity 


will be multiplied into a known Quantity, in the Equation that 
ariſes from the Conditions of the Queſtion ; when this happens, 


divide every Quantity on both Sides of the E quation, by the ſame 
| _ * into which the unknown * is multi plied, 


then | 


t 
c 
-Y 
— 
t 
1 1 


To reduce an Equation, &c. 103 
then you will find the unknown Quantity to be multiplied: and 
divided by the ſame Quantity ; now. place down this Equation, 


rejecting only the Letter from that Quantity, where it multiplies 


and divides the unknown Quantity, as in the laſt Article; then 


tranſpoſe the Quantities as before, but if there are none 2 be 
tranſpoſed the Queſtion is ſolved. 


If any Quantities are connected with the unknown one 


the Signs + or —, it will be moſt convenient for the Learner 
to tranſpoſe them before he begins, to divide YT, the Rule uſt 


wo 
n4 


Queſtion 1 3. A Perſon required another to tell him be: many 


Shillings he had, by ſaying that if their Number was multiplied by 
13, and if from that Produtt was ſubſtrafted 25, he ſhould 1 then 
have - 270 Shillings. How many Shullings bad he ? 1 5 


9 
15 


5 21 


Let a the Number of Shillipgs the Perſon had, b= 73> 
42 25, m= mor 


A Perſon had a certain Number of 1 . | 1 oh. 


Shillings, which cal! | 
Which multiplied by 13, or b, we j Pp pgs T 36 
F have by Art. . - 4 .noifiw© 

rom the Product, or b a if we ſub⸗ | 

ſtract 25, or d, "we have F 37. we... 


Queſtion to de _ to 1108 or m, 
= _- 4 
Becauſe d is on the ſame Side of the $ 
Equation with the unknown Quan- {| . 
tity, and connected by the Sign —, 1 
therefore tranſpoſed, t gen 
There being no more Quantities to be 
tranſpoſed, and the unknown an- Ef fon 


Which Remainder ba—d is by 5 Fim « 180 


tity. being multiplied by 6, therefore 7 * 


divide both Sides of the Equation b) 
5. Now ba divided by 6 gives 


XY 
l, [ba _m+d 
EA 27. 2 and n 4 divided 9 %% b 
1 gives n Art. 28, therefore 4285 8% F e 


| 
— 


we have 


- 
—— —— ͤ GE OE ODT PIER TRI AY 
- * 
— 8 — Ad 2 
* % o "i 5 96 ” 
. . 2 


— — — 


N 


. , - pe 7 
F . 22 . © p< th 47 
2 . n Sd Cad j mf Aa: ID 
* FY Dor on es ano, {Hewes pr ores ons —_— SH — 
l - 


once erg 7 — — | . ps | 
e 
— — 


— —— are 


+ Becauſe 3 is in both ro 1 =" bits " 


f0Qk A\LGEB RA. 


Diviſor of the Quantity = Fo. reject 3 


by Art. 20. and putting down the 7a 
other Quantities without any Altera-T| | 
tion as in the foregoing pen, we | ke wh 


From hende it appears that a, the unknown Quantity, is 
equal to the Sum of the two Numbers repreſented by m and d, 


= divided by the Number repreſented by b. 


: * 


The Number repreſented by m is KW nc I ba 5 
The Number repreſented by 4 i 2: 1 2. 
The Sum is m ＋ d, or - 2 = 755 


And disiding 195, or {#42 by 13, 425. the Quotient i is 


a . or 1 55 which i is a, or dhe Number fought. 


The Truth of which 1 is thus proved from the Conditions of 


the Queſtion. | 
I fay the Perſon "Pt 3 15 Shilling 
For if that! is W b op.” * „ 
The Product is ee en ee 
From which ſubſtraQing | „WVC 


There remains what the Queſtion requires 1 


Queſtion 14. A Re FED a FIG FRE, to Market with 
a Number of Sheep, aſked how many there were; the Drover 


anſwered, if you multiply their N. mien by q, and ſubftra# 157 
from that Product, and add 168 to the Remainder, 7 yy _ 


baue 2000. o Sheep. How many Sheep had he i 


Let a= the Number of Sheep, b= = =, 4 = 757, m = - 166, 


S 2000. 


F 4 * 
—_ 7 


To teduce an Equation, Ce. 


S —, and the unknown Quantity 
Ong, multiplied by 6, therefore by 

ule divide both Sides of- the 

a [Equation by ö, but 54 divided by ö, a 


gives . and p —m + 4 divided} *- 
2 by * ob * 


by b, gives * — 7 L 


1 


hence we have , 5 a» * 1 4 = 
42. ? 


RejeRing b from the Quantity — 


becauſe it is in both Dividend — 7 ) | 


Diviſor, and placing down the re- 


22 


maining Parts of the Equation with- I { | 


out any Alteration as before, we have 


The Algebraic Work is pow „ finiſhed, for the unknown 
ation by itſelf, and it 

appears to be equal to the Number ry cg by p, ſubſtract- 
ing from it the Number repreſented by m, adding to this Re- 
* and EY n _ 


Quantity à is on one Side of the Eq 


mainder the Number repreſented = 
| by the Number Pe by 6. 


- © 
. 
77 % 
P 


The Drover had a certain Number 3 
AN tie call! [- dmg ol 
Which m ti b 7 * = BL nee E 
have by Art. . dhe 1 TP e 
ol From the 1 ſubſtraQting 1575 an 
d, that is, connecting 4 by ao © a 91 
Sign —, we have = To} mud nt 
To which Remainder adding 168, or}| ; 4 . 
m, we haue by Art. 6. ny AN * 
This ba—d+m is by the Queſtion 6 
to be equal to your 5988 hence 5 [þ e 
wy 2. * wa | ih 1 a 
ow Accordin to the ule be n i F 
2 and e * by 6 Fry WIA 
hen tranſpoſing d, we have ba — 4 
The 8 being all tranſpoſed} 474 * er 
- that were connected by the Sigus + 118 3 


a The 


2 


F — PF D of — A Me — — — 4 — — 


21 * 2 4 
PPV ö AS Pei Lan 3. 03s, CORR? Its 
* * AN eee e eee eee 
= T 
2 1 , 


„ 3 
The Number repreſented by þ is T9 2900 
From which une the N er repreſented by}. 


b 168 
m, which is 
There remains p —m, or 1832 
To which adding the Number reperibrted by 44 1 318 
The Sum is p — m + d, or „„ 5 1989 | 


J 


And dividing | this 1989, or p—m 42 by 9, the Nam- 


ber repreſented by b, the Quotient i TY rants Te or 221, which 


| 
is 4, or the Number of Sheep the Drover had ; and | is Tm by 
the Conditions of the Queſtion — 7 | 


| 1 ſay the Number of Sheep were bv 221 


For that being multiplied bß „ 
The Product is i — _ 1989 
From which ſubſtraQting VVV 
There remains - "ini e ee 
To which adding nl Noe noo 
The Sum i is —_— the Queſtion eigen. be 2000 


Queſtion 15. 4 Aan being aſked rohat be gave Fa his Horſe, 
anſwered, if you multiply the Number of Pounds I gave by 5, and 
then add 15 to the Product, and from that Sum ſubſiract 50, 
and to the Remainder adding 2 2 7 which Sum ſubſtract ing 


14, this Remainder will be equal to 81. e did he ooo fer 
by Horſe? 


let a = what he gave for the Horſe, 5 5. = d= 15 
„50, P 25, m=14, 81. WY 


Let the Pounds which the 2 N 
gave for the Horſe be called 1 
bp” Which multiplied by 55 or . we 13 
have by Art. R494. 2% 
To which Product if we add} | 
135, or d, we have by Art. 6. 
From this Sum ſubſtracting 50, 
or c, that is, connecting c 5 


the Sign =, we hae 


II e e 


Now tranſpoſing n, we have 


3. by b. „ , and 


To reduce an Equation, Sc. 
* 5 „„aber 


To which Remainder adding 25, 
of p, we have 

From which Sum eee: 
14, or n, we have 

Which ba + d — e 


| p—m; | 
is by the Queſtion to 50 


equal to 81, or xy hence we 
N - 


And tranſpoſing p, we have 

And tranſpoſing c, we have 

And cranſpoſing d, we have 
the Sign 


＋ or 2, bein 


_ now fi tranſpoſed, I obſerve” | 


the unknown Quantity to 


be multiplied by 5, there- 8 
fore divide every Term on 


both Sides of the Equa- 
tion by 5. Now dividing 


dividing 1 —p+c—dby 
x + m—þ + c— 4 
b 

as in the foregoing Queſtions, 


I, we have 


1 


hence we have — 


Rejecting b from the Quantity) 


2 E, becauſe it is in both 


3 and Diviſor, and 


placing down the reſt of the 


Equation without any Al- 
teration as before, and we 


1 The Quantities connected by? |- 


* 


6 „ee 


71 e- x 


'18 Edie ANS 

| 19 babd—i=xþm—Þ 
[toſba+d=x#4+m—p+c 
11 


Ag e N 


i 


121 .. 


1 
1 D 
./ 


SSR ““ 


That is, a, the unknown Quantity, is N to the 38 | 
reprofinted by x, added to the Number repreſented by m, ſub- 


m2 


ſtracting from their Sum the Number repreſented by p, adding to 


this Remainder the Number repreſented by c, ſubſtracting from 


this Sum the Number repreſented by d, and dividing this Re- 


mainder by the Number repreſented wy: b, + 
P 2 


* 


Now 


—— — 
b 5 * 
— 


t 
1 o 
. 
} 4 
1 1 t 
SE In 
9 , 
N 1. ; 
ö N 7 
i 
p 1 8 
bt \ 
2 o 
2 
x] oY | 
| 9 
1+ 'Y . * 
1 1897 
| © ' 1 
„ * 
. * 
; '} 
+ FRM 
" ; 3.1 
'S % 11 
4 
'F SS 
5 x > Wl 
1 1 
4 4 
. * fl 
* 
1 by 0 
ö ! 
I” * $5 
1 ! 
: q > 
14 
: b 
14 
4 Yr n 4 
| al ; 
* 
* 
13 
F * 
H 
5 q 
1 p 
: — 1 3 
q 
ſ- 0 
wm 
q A 
2 | 
1 
5 f 
- 5 f 
- Ly ry 
1 
4 4 
b 
1 
5 J 
c 1 | 
: ; 1 
19 | 
. ' 
: f 
» þ 
* 
5 
= $B 
-- 
> &} 


#1 
. 
Xt 

| 


1 AL VEBRA 
Now & is oF 75 — 8r 
To which adding m, or | - "i 3-6" ob 
The Sum is x T #, r = = - 95 
From which ſubſtracting p, or | += 3 
There remains x + n I or - M 


70 

To which adding c, or - OY 50 
The Sum is x En- +, or FFF 
p From which ſubſtrating 4, ERR, OE ES. Yo 

There remains x + m— 17 —4. . 12 


Now dividing this 105, C4. mp hat by, or $> | 
x + m =? + —4 
the Quotient is , Or 21, which is equal to a, 


or Number of Pounds FE Horke coſt, 


Which is proved from the Conditions of ths: Queſtion 


» | 
I 6 ee : ben 4 4 and 
For if that is multiplied 3 - EE 
The Product is - 3 105 
To which adding 5 gn — bo 
The Sum is 4 „„ „ 
From which fubſiraBting 2 S WY 

There remains Be TO: 

To which adding EE T3 
The Sum is So fe NG © 

From Which fubſtrating —— * V 


There remains what the Queſtion requires . 


Queſtion 16. There & is 'a certain Number which bikes enultipF a 


7 b 7, if from this Product we ſubſtraft 21, and to the Remain- 


der add 11, and From this Sum ſubſirae? 23, and add 1 
the Remainder 33, this bef Siem will be 210. What is the 


| Number? 6 


Let a = the Number fag, b= = 7s 42 21, & = It, 


Ss 


To reduce an G Sc. 109 


Now there is a certain Number 
ſought, which call 


Which multiplied by 7, or 1 


we have by Art. 9. 
From which Jubſtraung 21, 
d, that is, connecting 4 759 
the Sign —, we have | 
To this adding 11, or x, we 
have by Art. 6. =: ; | 
From which ſubſtracting 23, or 
c, that is, connecting c 5f 
the Sign —, we have 
To which addin 33» or 75 as 
have by Art. b. 
And this e 
1 the Queſtion to 2 
equal to 210, or ry hence 
we have 


_ preſſed in Algebra, begin the 

Solution by Cs hy and 

then we have 
Tranſpoſing c we have 
2 x we have 
Tranſpoſing d we have = 


All the Quantities being 


The Queſtion being now ex- 2 ; Þ 


tranſpoſed that were connect- 

ed by the Signs + or —, 

and the unknown Quantity 

| being multiplied by þ, di- 
vide every Term, or both 

Sides of the Equation by 3 

as in the laſt N and 


1 wad have 
Now _ b out of the W. 


tity ＋ becauſe it is in — 


; Dividend and Divider, and 
| ſetting down the remaining 
Parts of the Equation, — 


10 


in the laſt — and we 


dare 


ba 


1ha—d 


a 
2 1 
5 —4＋ -t 


bad + -er 


eee: 


564 T . 


5 dr pT 


1 = r—þ + 4 _ 


ba __r—p + cx +4 | 
6 


ob 


110 AI LL. GZ 3 We 
To find what à is in Numbers. ö 


The Number ada by 4 " "8p go 1 3 
From which ſubſtracting the N Wer Wen 4} | 
by p, which is 


There remains r—p, or — 177 
To which adding the N umber repreſented by c c = 23 

The Sum is r —p c, or | | "ou ; 

From which ſubſtracting the Nan ber repreſented by x 1 
There remains r —p +c—x, or - 1 
To which adding the Number repreſented by 4 21 
e or #60 BIG: 


And dividing this 210 by „ of 75 the Quotient is 


57 - — LI „ or 30, which is equal t to "Oy or me Number 


ſought, and i is thus proved. 


4 ay the 0 ſought i is e 900 
For if this is multiplied 75 — e e 

ö The Product is — | — N 21 

From which ſubſtracting — - pp: 
There remains = W A - 189 
To which adding - - 3 
The Sum is — — „ 
From which ſubſtraQting | - - 23 
There remains - OD - „ 
To which adding = - FS 
The Sum is what the dunn, requires 210 


Queſtion 17. Gamefter challenged ache to play with him 
for as many Guineas as were in his Hand; but being aſted how 
many they were, anſwered, if you multiply their Number by 10, 
and ſubſtract 100 from the Product, and to the Remainder 
add 55, and from the Sum fubſtrat 31, and adding to this 


| Remainder 115, 1 Hall then have $39 Guinea. How mam 
bad ** | 


Let g= the Number of 1 8 b= 10, = x00, | 
| 4= 554 = zu S 15, P 355. 


Then 


To reduce an e Se. 


Then a Gameſter had a certain 
Number of Guineas, which Niue 
call — in e e o 


Which being multiplied by 10, 
or 5, we have by Art. 9. } 

From which ſubſtracting 100, 9 
or c, we have — 


To which adding 55, or d, we 


have by Art. 2 5 


m, we have 
To which _— 11 3. or 1 

we have 
This by the Queſtion is to be 
equal to 539, or P, Wee we 
1 

Then by tranſpoſing x we © have. 
T ranſpoſing m it is 
Tranſpoſing 4 we 1h N - 
And tranſpoſing ' 


15 
3 


Now divide by 5, as esche 4. 8 
"Il 


reed, and we have n 
And rejecting | from = and 
Flacing down the reſt as be- 


79 „ 


From this ſbſtraing 31, bo 7 


1 then 2 2 


* — 


I % Þ * ++ 44 1 4 
4 3 — W 
k A | Kg 44 + £ © is 
. 4 — C 13 Vs inne 


| 


2 


| 


- 
1 ; 
11 1 
2 2 6 # 
. 


| HIS? þ- 1d We Þ-b- | 

. 9 nne, 24 oF Ay 
ba—c T ** 
1 rr 41 4 1 


bamc+d—mea=) 


$751 4208 x Es | 


ba—c+d=p—x+m 
ha—c= 


+6 a=þp en +m—d 4c 


* 

* 3 7 

* * * : 
— . n #4 „ wer Þ 


« PS 
* 


2 a Jae 
Y „ 144 


The Queſtion being now bed in les we are to find 


what a is equal to in N umbers. 


5 


Now p is HE . 
From which ſubſtracting. *5 or 
There remains p — x, or 
To this adding u, or 

The Sum is p — x + m, or 
From this ſubſtracting d, or 


To this adding c, or 
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There remains p — x + m — 4, or 


| The Sum eee or 


15d aug 
Week 20 41 
# 13 | 400” 
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ape ONE 


= t=*+m=4+c 
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Then there is a certain Number 3 


To which Og 42 or b, 8 6 a 
e Which 


112 A LGE BRA. 
But dividing this 500 by 188 10, the 2 5o, 


the Number of Guineas the Gameſter had ; and i is thus ved 
0 the Conditions of the Queſtion, * 122 


F< 


” { 


1 f the Gameſter hal W 50 CN 
For if that Number is mulGplied by „ co 
The Product is . „ 
From which ſubſtracting — . "200 
There remains WK CES OR - 
To which adding -:- 
The Sum is | „„ 268 
From which fublirafting | „5 1 
e “ 5 fatto) aa 
To which adding ©... 00, oy 


The Sum is what the — requires —— 539 ; 


Queſtion 18. 4 Perſon thine ce King, 


mainder adding 4, this Sum will be equal to 12. Heu many 


Hours auer ic 7 10 8 or what F the Clock was it 7 


„„ ZE * 


- Jas a = the 3 of 3 it was ok Noon, or | the 
Number ſought, 2 a p S 5, 4 = 9, 2 3, b=4 


, 


of Hours paſt Noon,” which ” As ER 
call - 
This multiplied by 7, or m we |. 
8 have by Art. 9. . 5 "+ N | 
From which ſubſtraing 5, 4 ML 
BE > ws have 8 , % Feed HE 
To this addi 0 CC 
"7 —_—_ ”ong 1 
From which ſubſtracting SAL oats 
c, that is, connecting c by c 5|ma— þ +d—c 
the bign —, we have 1 


have * Art. 6 DES 


e Fes 
pet Noon, replied, if you multiply the Number f Hours paſt 
Noon by 7, and irs 5 from the Produft, and to the Re- 
| mainder add 9, and from ibe Sum ſubſlraft 3, and to this Re- 


- 


ld Y % % ed 


To reduce an Equation, &c. 


Which by the Queſtion is to be 


equal to 12, or x, hence 


| 


4 


5 
| 


| Now tranſpoſe ö, and we have 


Tranſpoſing c, then 

Tranſpoſing d, and 

Tranſpoſing p, we have 
Now dividing by m, as in the 

former CG and we 
have 

Rejecting m Rom the Quantity 
ma 


„ as before, and we have 


7 


113 


[na—p+d—c+b=x 
. 
p=x—b+i—d 


2 8 ttt tat. ak. 0 


The Algebraic Work being finiſhed, we may find what a 7 is. 


in Numbers thus. 


Now x is equal to 
From which ſubſtracting b, or 


There remains x — b, or 
To which adding c, or 


The Sum is x—b +c, or 


From which ſubſtracting d, or 


There remains x —b - 4, 
To which adding p, or 


The Sum! is 1 r 


or 


or 


Þ/ 


And dividing this by n, or 7, the Quotient 18 I; which 
is equal to a, or the Number of Hours it was pr Noon, 
hence it was 1 of the Clock in the Afternoon. 


- Which is thus proved from the Conditions of the Queen 


1 ſay the Number of Hours paſt Noon were 


For if that is multiplied by 


The Product is . 
From which ſubſtracting 


There remains 
To which adding 


The Sum is 
From which bobs 


There remains 
To which adding 


929 


The Sum is what the Queſtion requigs 


— 


— * 


a / 


* ALGEBRA. ; | 


To reduce an Equation by Involution. 
49. Hitherto there has been no Equation in which the un- 
known Quantity has had the radical Sign prefixt before it, or 


has been connected with known Quantities under the radi- 


cal Sign; but as this is a Caſe which frequently happens, we 
are now to explain the Manner, how ſuch Equations are 


managed. 


If any Part of an Equation. is a ſurd Quantity, but the un- 
known Quantity is not under the radical Sign, then there is 


no Occaſion to clear this Equation of its Surds; but if the 
unknown Quantity is under the radical Sign, then the Equation 


muſt be cleared of its Surds. | 
And when there is a given Equation where the unknown 
Quantity is under the. radical Sign, and there are known Quan- 


| tities without the radical Sign on that Side of the Equation, and 


of the Equation with the unknown one, the Queſtion is ſolved; 


connected by the Signs ＋ or —, tranſpoſe all thoſe Quantities 


which are without the radical Sign, to the other Side of the 
Equation ; then raiſe both Sides of the Equation to the Square, 
if the radical Sign expreſſes the Square Root, or to the Cube, if 
the radical Sign expreſſes the Cube Root, and fo on; by which 


Means the Equation will be cleared of its Surds. 


After this, if there are no known Quantities on the ſame Side 


but if there are ſtill known Quantities on the ſame Side of the 
Equation with the unknown Quantity, the | Equation is to be 


reduced by ſome of the Methods beſore explained, at Art. 46, 


477 48. 


The Square Root is exprefled by this Sign V, and the Cube 


Root by the ſame Sign with a 3 on the Top, thus ; and if 


any Root is taken beſides the Square Root, the Figure over the 
Sign ſhews what Root it is; but when it is only the Square 


| Root), then there is generally no Figure over the Sign. 


Aiſpoſed to ſhaw his Learning, told them, that if they extracted 


- Queſtion 19. Two Gentlemen were talking of the Number of 
Acres there were in a Park, the Park- Keeper being preſent, and 


the ſquare Root of the Number of Acres in the Park, from which 


ſquare Root ſubſtracting 5, this Remainder will be equal to 50. 


aw many Acres were there in the Hurt? 


Let 


To reduce an Equation, c. 11 51 
Let à = the Number of Acres in the Park, 5 . 5, 


Now there were a certain Number of 
Acres in the Park, which call 
The Square Root of which, by Art. 

55 3. is 
From which ſubſtracting 5, or b, that 
is, connecting b by the Sign—, it is 


| 
0 
Which Va: —b by the 0 i 


+ CY: CP.. +05 OY. 


is equal to 50, or 4, hence = 

The Queſtion being now. expreſſed J 
in Algebra, and obſerving that 6 
is not under the radical Sie Zn, there- 
fore tranſpoſe b, then - 

Now all the Quantities being tranſ-" 
poſed, which were not under the 
radical Sign, ſquare both Sides 
of the Equation, as the radical 
Sign expreſſes the Square Root. 


But the Square of Ha is a, by \ 6 a=dd+24b+bb | 


# UF GO 0 


Art. 43. and the Square of 4+ b 

is dd + 2d4b + bb, by Art. 32. 
and making theſe equal to one 
another, for the Square of equal | 


mw wm W 15 OU3) wad g oy 


Quantities or Numbers mult be 
equal, and we have £0” 


"TOR it appears that a, the unknown Quantity, is equal to 
the Square of the Number repreſent-d by d, added to twice the 
. Product of the two Numbers repreſented by 4 and 6, and this 
f Sum added to the Square of the Number repreſented by b. 


SG. 9. 6 | 9W 


| The Square of the Number repreſented by dis d d, or 2 500 
The Product of the two Numbers repreſented by 4 A iy 
and & is 4b, or 250, and twice that Product i 500 
24þ, or - - 8 F 
The Sum is 4d + 245, 1 — 3000 
The Square of the Number repreſent by bisbb, or 28 
_ The Sum is See 24b +bb, or 3025, WAA 9 5 3025 


„ 


Now a Perſon won a Number of 1 


85 From which ſublraQting 7, or b, e 


ce Equal to one another, for the nes 


116 ALGEBRA. 


Hence, I fay, there were 3025 Acres in the Park, which is 


thus proved, from the Conditions of the Queſtion, 


The Number of Acres in the Park were 


— 3025 
Now the Square Root of that Number is - "IRC 
From which ſubſtracting — - N LS 
There remains what the Queſtion requires 8 50 


Queſtion 20. A Perſon, who had been fortunate at Gaming, 
was aſted how many Guineas he had won, to which be on. 
that if the Square Root of their Number was extracted, 


which Root ſubſlrafting 7, he ſhould then have 16 Guincar 
Il hat Number of Guineas did he uin? 


Let a=the Nambis of Guineas won, b = 7, d d = 16. 


Guineas, which call : | | 


The ſquare Root of which b A... 
"'L 5 | 2 


have 


Which /a—b by the veflica "7 
to be equal to 16, or 4, hence 3 
Now becauſe 5 is not under 20683: 4-4 5 
radical Sign, therefore tranſpoſe b, SVA d 
then - - | 


All the Quantities not under the - 
dical Sign being now tranſpoſed, 7 

in order to clear the Equation of 

the Surd, raiſe both Sides of the 
Equation to the Square or fecond 2 OY, 
Power. But the Square of /a is oe df Ia ht} 
a, by Art. 43. hd the Wals off. a een 3 
d+bisdd +2db ＋ 5, by | hs 


Art. 32. and making theſe two 


of equal] Quantities or Numbers 
: muſt be oquat, and we have ; 


| 


That i is to fav, the 3 Quantity, or li is equal to a the 


Square of the Number repreſented by d, added to twice the Pro- 


duc} of the two Numbers repreſented by 4 and &, to which Sum 
add the Square of "" N umber os me by b. 


The 


To reduce an Equation, &c. 117 

The Square of the Number repreſented by d is 4d, or 256 
The Product of the two Numbers repreſented by 4 and} 5 

bis 4b, or 112, and twice that Product is 2 a b, or + 

The Sum is dd + 248, or K's 480 

The Square of the Number tepreſented by bis 5 b, or 49 


The Sum is dd + 24b + , or 5295 which i is edu: 3 , 
to a, or the Number ſought 5 9 


Therefore the Perſon won 529 Guineas ; and is thus proved, 
from the Conditions of the Queſtion, 


I ay the Number of Guineas he won was 529 
For the Square Root of that Number is 23 
And if from that Square Root we . gs Fi, 
There remains what the Queſtion requires = - i 26 


Queſtion 2x; 4 Gentleman having fold his Eſtate, an imper- 
tinent illiterate Perſon aſked him 00 4 he had fold it 62. why, 
Sir, replied he, if you extract the Square Rot 0 75 the Number of 
Guineas fer which I fold it, and add 17 to that Number, * 
Sum will be equal to 377. How my Kaim bad 2. Oentle- 15 
man fer his Eſiate? 


% 


-T ae a = the Number of Gals for which the Eſlate was 
ed, , . 


Now the Eſtate was ſold for a} 113 


Number of Guineas, which call $3 : 
The ſquare Root of which by Art. + 294 
102 1 . 
o which 17 ors, being added, Ei PI ag 
have . g 3 wats 
Which Ha by the Ouellion: is „ 
to be equal to 317, or d, hence 74 | tw. — * 
The * being now ae 5 15 
in Algebra, and becauſe b is{| | NR Io 
not under the radical Sign, SVA d- 


thereſore dane b, and we 


„ 6 H 

Neo ſquare both Sides of the Equa = © 
tion, and make them equal to one 

| another, for the Reaſons 8 


in the two laſt ueſtions and we 
| have A 


0 ja=dd—2db+bb 
FO” 


From 


CCF 

From hence we know that a, the unknown Quantity, is 
equal to the Square of the Number repreſented by d, ſubſtracting 
from it twice the Product of the Numbers repreſented by d and 
b, and adding to the Remainder the Square of the Number re- 
preſented by 6. | 


The Square of the rene re reſented by d is ES. 
dd, or ; - . 7 5 190499 | 
The Product of the two Nambers repreſented by ok 
b and d is d, or 53%9, and twice that e TY Ad | 
24 b, or 


Which ſubiraQted, the Reiher! is F 4— 24 b, + 80 97 oh 
or 5 
The Karan of the Number repreſented by 5 Wh "28 
. - 9 
The Sum is dd—24b +8, or go000 which 
is equal to a, and is the Number ſought 95 i. 90020 


And that the Eſtate was fold for g0000 Gases is thus 
proved from the Conditions of the pen W 


I fay the bete was fold for '= 99000 Guineas 
For the ſquare Root of that is 0 
To which if we add - - REES » 8 


The Sum! is What the Queſtion A - +, 307 


. 22. 4 young Gentleman, 1 he came of fits 2 | 
his Guardian the annual Rent of the Efiate his Father 775 him, 
to which he w3s anſwered, that if he extracted the ſquare Root of 
the Number of Pounds for which the Eftate was rented, and to 
this Roct if he added 27, it would be equal ta 100 Pounds 
Il hat was the annual Rent ff the Eflate * 


Let = the Rent of the Eſtate, m 27, x = 100, 


Now the Rent of the Eſtate was 1 4 

The ſquare Root of which by Art. F M4 
3 

To which 27, or mn, being Add we) 

have 3 | 

Which by the Wehn is to be dn 
to, 100, or al ke = J 7 * 


To reduce an Equation, Ge. 119 


The Queſtion being now expreſſed x | 
in Algebra, begin by tranſpoſing [| 3 
m, for the Realons mentioned in 5 Varg n 

the former Queſtions, and then F 
we hae 5 4 

Now ſquaring both Sides of the E- 

Juation, to take away the radical | |, ] _ IRS 2 
Sign, as was done in the foregoing ( e 
Queſtions, and then "7 have 2 80 


And there being no more Quantities to be tranſpoſed, the 
Queſtion is ſolved ; for we may find the Value of 4 in n Num- 
bers from the Algebraic Work, thus: 


The Square of the ma e . by x is xx, or 10 
Ide Product of the two Numbers repreſented by 

the Letters x and m is x mM, or he Bo and twice. * 5400 
Product is 2 xm, or - - 
— 


W hich ſubſtracted leaves x x —2 n, or 4600 
The Square of the Number repreſented by m is mm, or 729 


The Sum is 5329, or Xx & 2* n + mm, which 1.5 . 
equal to @ or the Number Rupee 5 5329 


And that the anounl Rent of the Eſtate was $329 Pounds, 
is proved from the Conditions of the Queſtion, 


I fay the annual Rent of pe Eſtate was - 5329 Pounds 


For the ſquare Root of that is — 1 © 
To which there being added — PT ons 


The Sum is what the Queſtion requires > 100 


Queſtion 23. To find that Number to which 1290 being adied, 
if the ſquare Root of this Sum is extracted, from which Root 1 
tracking 29, the Remainder may be 71. 


Let a g the Number ſought, b= 1580 a= _ = 29, #.= 71. 


: There is a Number ſought, which } x 


T call. 1 | 
Ta which 1290, or cb, being added, * |, ph iy 
we have - | 


The ſquare Root of which | Sum MI 3 Va 
Art. 8 a IS 
I > | 793 From 


F rom which ſubſtractin 29, or rn — 
d, we have . 1 f F Vatb:—d 
Which by the inden | is equal] 3 
to 71, or x, hence Wa+b:—d=x 
Now begin the Solution with q | 
tranſpoſing d, it not bein 6E EIT. 
under the radical Sign, ad VETS 
then - 
All the Quantities on one Side | 
of the Equation being now 
under the radical Sign, to 
take away that, as the un- 
known Quantity is under | 
it, ſquare both Sides of the | | | 


_ Equation as before. Now the | | || 4, 3 9 
Square of Va+b is a + b, : 9 5 | e 
by Art. 43. and the Square 
of x+dizx+2xd+ dd, 
by Art. 32, and as the Squares 
of equal Numbers, or Quanti- 
ties, muſt be equal to one ano- | 
ther, hence TT og 
Now tranſpoſe b, it being at 
known Quantity, and then 


8$[a=xx+2xd+dd—b_ 


From whence we may find che Value of a in Numbers. 


The Square of the Number repreſented by 4 is x x, or 504 
The Produdt of the two Numbers repreſented by x | 
and d is * d, or 2059, and twice that Product is C 41 18 


A 15 5 MN gg 
The Sum is x x ＋ 2 xd, or = 9159 
The Square of the Number repreſented by di 13 F TY or; 841 
The Sum is xx + 2xd+dd, or - - 10020 


From which ſubſtracting the Number repreſented bys 1290 


There remains 97103 or E | 
which | is = a, or the Number lought . 1 $719 . 


| And is thus 1 from the Conditions of the Queſtion, ' 


I ay 


To reduce an Equation, Ce. I21 
T fay the Number fought is „%% on 
For if to that we add W — 1290 
The Sum is — 9 — '- 10000 5 
The ſquare Root of which S — __ 
From which ſubſtracting 14720 29 
There remains what the Queſtion requires. e 


Queſtion 24. A Perſon being aſked his Art, „ 10 that-i 7 
from my Age you ſubſtract 11, and extract the „Ie Root of the 


Eo 
— —  —  —— — 
. 
——_ re 


—_ : 8 
— — ate A mnt — - yu — — — 8 — 
— * — 2 ** — Ns - — A Y 
g . 8 


© I Now ſquare both Sides of . 


inder, to which Root adding 1 35 this Sum wil be _ to 


| What was the Age of the Perſon ? 


Let a= = the Number of Years, or Age of the Perſon, 


-# WM 11, m = 13, d = 20. 


Now the Age of the Perſon is 11 
From which if we ſubſtract 11, 
mw; we have © = | 
The ſquare Root of which * 17 
po 34. is 113 1 
pho a og beer or m, we [4 Vi | 
Which by the Queſtion is equal —. ET 
to 20, Hop hence we have S Val: Ad 
The Queſtion being thus eck )) 
preſſed in Algebra, and m not 
being under the radical Sign, 
therefore tranſpoſe m; then 


| Equation, to clear it of the 
Surd, as in the former Que- | | 
| ions. But the Square of 
AA, is a—b, by Art. 
283. and the Square of 4—m 
by Art. 32. is 44 - 2am 
Lins; then as the Squares of 


equal Quantities are equal, we 
have . 


And by tranſpoling ö we has [8la= =4d—2dm+mm+4. 


By which we find what a is in Numbers. Thus, 


* e 


a—b=dd—2dm4mm : 


rr ͤ—?•ͤ— — 
2 — 2 M0 __ : 
— — 


122 | ALGEBRA. 
The Square of the Number repreſented by d is d d, or 400 


The Product of the two Numbers repreſented by 7 | 
and m is d n, or 260, and twice that Product is 2 dm, or 320 


Which 520 ſubſtracted from 400, leaves dd— 2d n, 
or — 120, (ſee the Numerical Work in Queſtion 6.) 
The Square of the Number repreſented by m is mm, or 169 
Which 169 added to - 120, makes'dd—2 dm + mm, * 
er ＋ 49, (ſee the Numerical Work in Queſtion 6.) 4 
To which adding the Number repreſented by - 
The Sum is G6 which 1 * is = a, or the Age of the 
Perſon EEG 1 1 6 bo 


K 


And i is proved "2 the Conditions of the Queſtion, thus : 


1 oy the Pala was. i. 60 Years old 
For if from that you ſubſtract „„ 
There remains = - 6. 748: 
Tbe ſquare Root of which is «- = 77 
To which ing 8 1 
The Sum i is what the Queſtion requires 20 


To reduce « an Equation by Evolution. 


50. This is done by the Extraction of Root, for if after a'l 
the known Quantities have been carried to the other Side of the 
Equation from the unknown Quantity, it appears that one 
Side of the Equation is the Square, Cube, or any Power of the 
unknown Quantity, then extract ſuch Root of both Sides 

of the Equation as will depreſs or lower this Power of the un- 
known Quantity to the fir Power ; that is, if one Side of the 
Equation is the Square of the unknown Quantity, then the 
| Square Root muſt be extracted; and if it is the Cube of the un- 
known Quantity, then the Cube Root muſt be extracted, and 
o on, which depreſſing the unknown Quantity to the — 
Tower, the nn is anſwered, 


Queſtion 25. A bat is that Number if. to the Square f which 


5 there 1s $I added, the Sum my be 100? | 


Lets = = the Number fouzht, $25 515 m = 100. 


: 
J 
E 
0 
ö 
a 


To reduce an Equation, Gc. 


Now there is a Number fought, which ! | 
I call — | | 
The Square of which by Art. 31. is 
To which 51, or 5, _ added, 18 
have 
And this aa +81 is by the Queſtion to 
be equal to 100, or m; hence F 
The Queſtion being expreſſed in Al- 
gebra, begin and tranſpoſe b ;' then 9 
The known Quantities — now all) 
on one Side of the Equation, and the 
other Side being aa, or the Square | 
of a; therefore by the Rule extract 
the ſquare Root of both Sides of the | 
Equation. | Now the ſquare Root of 


4a is a, by Art. 33. and the Square | 


Root of m- is Vn -b, by Art. 
34. and as the ſquare Root of equal 


* muſt be equal, therefore 


— 


5 


Hence a, or r the Number ſought, is une to the Number 


repreſented by m, ſubſtracting from it the Number repreſented | 


| by by and extracting the ſquare Root of the Remainder. 


The Number repreſented by m, is 
From which ſubſtracting b, or r 


There remains m 3, or 3 


— ow 100 
- — — 


The ſquare Root of which is ,/ m—b, or 7 Vow 


1s equal to a, or the Number ſought 


And is thus proved : 

I ſay the Number ſought is — 
The Square of which is 
To which adding . 


The Sum! is what the Queſtion requires _ 


- * -& 
e 
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'Quettion 26. 4 Merchant bad gained h many and that i 


fre the Square of their Number is ſubſtratted 101, and to the 


Remainder add 500, this Sum will be 3c00 Pounds, * had 


the Wande gained ? 
R 2 
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Let a = the Gain of the Merchant, d=z or, m = 500, 
p = 3000. p 


Then a Merchant had gained a certain I: 
Number of Pounds, called E 
The Square of which is by Art. 31. 2 a a 
From which ſubſtracting 101, or b, — 3 
have — — a. 
Ip which ry. Jon, or n, 2 _ 4Jaa—b+m 
is, by the Queſtion, is to be e 1 
to N or pz hence ? 5 WE TITR SD 
By tranſpoſing m we have - blag—b=p—m 
By tranſpoſing b it lis - 3 
By extracting the glue Roots, as at wal 8 hg —# 
ſixth Step « of the laſt Example ; then 48 a= p—m+b 


-- > Phat i is, 4 is equal to the Number repreſented by py ſub- 
ſtracting from it the Number repreſented by m, and addin 
this Remainder the Number repreſented by b, and — 
the ſquare Root of the Sum. 


The Number repreſented i - 3000 
From which ſubſtracting m, r „„ $00 - 
There remains p — m, or „„ 7 OO 
To which adding 2, or - — S0. 
The Sum is p —m + b, or — - 2601 
The ſquare Root of which is — mM * or N 
51, 5 5 to a, the Number bag p . " 55 


And j is thus proved, from the Conditions of the Queſtion 


I ſay the Merchant gained „„ 51 Pounds 
For the Square of that is - ED 2601 i 
From which ſubſtracting . 
There remains — VV 50 : 

To which adding — 500 

The Sum is what the Queſtion requires „ 73 


8 27. If to the Square of the Number of Miles a Per- 
fon had travelled there is added qy, ſubflratting from the Sum 
251, and adding to the Remainder 160, this Sum will ve voce. 


3 


How many Miles had * e 


To reduce an Equation, Ge. 125 


Let à = the Number of Miles he had travelled, 4 = 97, 


m 251, x = 160, z= 10006, 


Then a Perſon had travelled a cer- 
tain Number of Miles, called 


cle 31. - 


The Square of which is by — 
To which adding 97, or b, it is 


From which ſubſtracting 251, or 
m, gives . Ct 


Which by the Queſtion is to be 
equal to 10006, or z, whence 
By tranſpoſing xit is 
By tranſpoſing m we have 
By tranſpoſing b tben 

By extracting the ſquare Root, as 


at the eighth Step of the laſt 


Example, we have 


- 


q 
} 


2 
3 
4 
5 
6% f n 
7 
8 
9 


* 2 I 


1 
aa | 

| ſaab : 

aa 4 - _ 
as+b—m+a' 
aa+b —m=z—x 


aa+b=z—x+m 
aa ==Xx*mMmmb 


That is, from the Number repreſented by z, ſubſtract the 
Number repreſented by x, to the Remainder add the Number 
repreſented by m, from which Sum ſubſtract the Number repre- 
ſented by ö, extract the ſquare Root of the Remainder, and it 


will be the Number ſought, 


The Number repreſented by 2 is 


From which ſubſtracting x, or | 


There remains z — x, or 

To which adding mn, or 
The Sum is z — x -þ m, or 

From which ſubſtracting 5, or 


„ 0 
; — reem—ernrn—— 


„„ 
There remains z — x ＋ M — 6, EC 33 


5 


The ſquare Root of which, or Va r u =5, " | 
: 1 — 5 * i; 


the Number ſought : 


PROOF, 


%.. 


ä—NQQ—Q—U—äñʒ6— ——— tos — Ee 


oy 
— — UTI, — ard ———ů— —— fn 
G was — — _ 
— TRI SIO CEO INN K - — 
. 1 by Gs er ID Nr A 2 Ee CUB > np 


| 
1 
| 
| 
ö | 
i 
| 
| 
. 
1 
| 
{ | 
' 
' 
| 


PR O O F. 

1 tay the Perſon had travelled * * 100 Miles 
For the Square of that is ) 
To which adding 15 . 3 
The Sum is 3 — 10097 
From which ſubſtraing . 71 ˙ 14 
There remains „5 1 9840 

To which adding - - 160 


The Sum is what the oy Hp requires 1 ; 1000 


Queſion 28. A General, upon numbering bis Army, found, 


that if from the Square of the Number of Men in his Army, hers 


HA yds 3196, and to the Remainder adding 2721, from 


* which Sum ſubſtracting 1711, there would remain 99997814, 
To 42 In umber of Men in the Army ? f ? 4 8 


Let a = the Number of Men in the Army, b = 3196, 


was 


The Square of which is by Ar- 


. 

From which ſublraRting. 3196, 

By oo & 

To which adding 2727, or m, 
gives 


| Fram which Fd les ing 1710, 


or x, we have 5 


Which by the Qeſtion is equal to 


999978 14. or z; hence _ 
Firit, by tranſpoſing x . 


By tranſpoſing Mp ng” 


By tranſpoling 6 © --. ”CE = 


5 By extracting the ſhare Root, as 


| 


in the former Examples 


By Namiben thus: 


1 
i} 
s 

p 


m = 2721, *=1711, 2 = 99997814, 
The Number of Men i in the Army 


O —.— = Mc + w 


. 


aa 


; 


2 - 


aa—b+m 
a0 bmx 


2a—b+m—x=z 
aa - TN = ZT 
aa—b=z+x—m 
lag =zz+x-—m+b 


4 = A + * = 


To reduce an Equation, e, 8 


z is in Numbers Miet Jo. e he 999781 
To which adding x, or E F f 12211 
The Sum is z ++ x, or Ee ud; - 99999525 
From which POO —— 9. x 28721 
There remains z K* mn, or = 99995854 
To wh viding & or. * 1 =12 4+, - 05. 12,01 00506 
The Sum is z + x - n +b, of' - 100, 
The ſquare Root of which is a, or the Number? 1800 
fought — * - E ne 1 1 
; Which i is thus proved : | 
1 "fay the Number of Men i in the Army were 1000 
For the Square of that im - 100co0c.000 
From which A - - 3196 
There remains - TD — 99996804 
To which * 3 3555 
The Sum is — 5989933 
From which ſubſtraQing 2 „ 


There remains what che Queſtion requires 1 — 99997814 14 


51. Tbeſe bake the particular Methods by which Equations 
are reduced, or Queſtions anſwered, we ſhall now add ſome 
Na where all theſe Methods are promiſcuouſly uſed. 


Queſtion 29 4 Merchint broke for 2 many Pounds, that i 4 


| their Number was multiplied by 4, and the Product divided by 


end extracting the ſquare Root of the Quotient, from which Fi 


ſtracting bo, there remains 40. What was the Sum 725 which 


the Merchant broke £ 


Let a = the Number of Pounds fought, 5 46, 
m = bo, p = 40. 


Then che Merchant Poe for or a | 20 p 
Number of Pounds, called 3 
. Which 2 by 4, or b, „ we'd. alk. 
have N 
This divided * 6, or 4 9 Md. 
dare f $413 7 


4 
| 
| 

"i 

4 

4 
4. 

[ 

1 

i 

1 

4 

b 

| 

ö 


128 
The ſquare Root of 
is by Art. 33. 


From this ſubſtracting bo, 
or m, we have 


Which by the Queſtion is 
_ _ Equal to 40, or p, hence 
Becauſe n is not under the 

radical Sign, therefore 
tranſpoſe it, by Art. 49. 
Now ſquaring both Sides of 

the Equation by Art. 49. 
And multiplying by bn, by 
Art. 47. then 


which 


— 


FS. 


| Rejecting d from —, 
and putting down 
other Quantities without 
any Alteration, 
Art. 47. we have 


5 Dividing by 55 3 18 48. 


then 


Rejefing b from bo, and 
putting down the other 
Quantities without - any 
Alteration, as at Art 
47, or 48, we have 


| In Numbers thus : 
dpp = 9600 5 


+2 dpm= 28800 
+ ann r = 21600 


. 


as at 


\ 


] 


il 


'6 


| 


the\ | 
©\ lo 


| 


* 


| 


$: 


ALGEBRA. 8 
41 


= nne 
the: 


| = dp Haage lane 


ba=dpp42dpm4dmm 


a= {hp +2dpm+dmm : 


Sum boooo or 409+ 2% n du 


Now dene booco, « or d pp +: 2 45 m+ d i n, by 4, or Th > 


. walked app +328 2 


* 


— or 600c0, divided by 4= 15000, 


Which is equal to a, or the Number of Pounds for which the 


Merchant broke. 
93 


PROOF. 


To reduce an Equation, Cc. 129 
15000 _ 
3 
- 6)6o0000_ 


10000 ( 100 the ſquare Root of 1 10000 


1 "49 as the Queſtion requires. 


Queſtion 3 o. 4 Gentlemin having 


* diſpoſed to > the Knowledge of his Son in Algebra, told him, if 


umber of Pounds the Houſe coft was divided ty 8, and that 


Duetien aal, by 50, and extradting the ſquare Root of 
the Product, to which adding 10, this _ — * 60 P 


What did the Houſe cet? 


bought 4 Heuſe, and being 


Let a = the Price oe the Houſe, 4=8, 4c zor v m 10, 5 


9 „ 


Now: ths Price of the 
_ Houſe is 
Which divided by 8, or b, 
> a 


This multiplied by. 50, or 
d, we have 


The ſquare Root of _ 


is, by Art. 33. 

To which adding 10, or m 
| This, by the Queſtion, is 
| equal to 60, or p, henceJ 
The Queſtion being no 


. expreſſed in Algebra, yo | 


m not being under the 


radical Sign, tranſpoſe it 
by Art. 49. then - [ 

both Sides of 

the Ax Lb by Art. * 


And multiplying by 5, by 
AS >. 


Now ſquaring 


5 
; 


a 
22 
= ' 
da 
0 
,da 
T4173 
-] 08 
SWEAT 
*x5 
1 3 Ns „ 
1 
eie e. 
g == 177— 2 
 Rejefing . | 


H 


Jl 


. ̃ nan FOB} oc or bat>--> Aware) 


— — ——— —— — > —— — ——ꝝ—y— — — ſay 
We: Wren ——— — A5 3 — N ö — — 
8 SORE nn Sy 2 > RR S > Bp vo EI, - os mas 
* 5 


2 
r 


—— — — 


— * 
EN — — 

S . —ðV On” 1 

< ———ů— jUàkñs 
—— — 
—— third 
* 2 4 . py 
cy A 4 5 2 


1 
| i 
. | . 
. 
F 
| 
/ N 
/ [ 
| : 
; 
| 1 
| 
: 
. 7 { 
( N 
[2 j 1 
4 
'S 
1 
i : 
| ; 
11 
| N 
| f 
l 
| . 
# [5 
' I 
$310 
n 
. 
1 5 
p 7 
t 4 
= : bi 
4 ; 
T1098 & 
1 
os 2 
. 11 
116 
11914 
fy. 
: 
» 
i 
N 
7” 


5 


ci %/ſ ES RA 


Rejecting b from LY and | + « 
putting down the reſt as 10|da=bpp—2bpmybmm 
at the twelfth Step of EEO: | 


the laſt Queſtion, then | 


Dividing 59'S 2 Art. Fun $7 | da —bpp—2bþm !+bmm | 


then 7 229 "ob 
da 


Rejecting d from 2 and „F 
YN p- 25 Pn 
putting down the reſt as 124 = — ＋ or 
at Art. 47, or 48. and 1 RY 5] 


In Numbers: | 
bp p 28800 
— 2b M= — 9600 
19200 
+bmm= 80 
d= 510)200010 


400 = , the Number of Pounds the 
Houſe coſt. | 


ph "2500 (50 the Square Root of 2500 
e 


do as the Queſtion requires 


CONSECTARY. 


If the Reader compares the eighth, ninth, and tenth | Slope we 
the laſt Work, he will find that to multiply any Fraction by its 
: Denominator, or any Dividend by its Diviſor, is only to reject 
the Denominator, or Diviſor, from that 1 1 and multiply 
it into all the other Quantities 3 thus, the Equation at the eighth 


| Brep is . ' =pp—2pm+mm which being multiplied by 


its 


it 


To reduce an Equation, &c. 137 


its Denominator ö, we haye at the tenth Step da=bpp + 


Labenz the ninth Step, or 2 =bg 265 


＋ In i; being only a more particular Inuſtration of the 
Work. .. | 5 | 


And by comparing the tenth, eleventh, and twelfth Steps of 


the ſame Work, it appears, that to divide any Quantity, by 


any Letter in that Quantity, is only to reje that Letter from 

the Quantity, and placing it as a Diviſor to the other Quan- 
tities; thus, at the tenth Step, the Equation is da = bp p — 
2 bpm + bm m, which being divided by d, gives at the twelfth. 


Step a = 2 


bpþ—2 


bpp—2bpm+bmm 
bpm bmm \ 

of the Work, E The F | 
Therefore we ſhall for the future leave out ſuch Steps as the 
ninth and eleventh : I did not chooſe to do it before, my Deſign 
being to make this curious Science as eaſy as poſſible. 


i * 


Queſtion 31. A. Running - Footman being ſent of an Errand, 


was told, that if he ſquared the Number of Miles he was to run, 


and multiplied the Square by 4, and divided the Produtt by 40, 
t this Quotient adding 500, from which Sum ſubſtracting 1400, 


and extracting the ſquare Root of the Remainder, it would be 10. 
Hu many Miles was the. Footman to run? 


| Let a = the Number of Miles the Footman was to run, 


b=4, d= 40, m= 500, & IA, ? 10. 
| The Number of Miles the Foot- I 9 


man was to run let be : = 
Which being ſquared is by} 
. 5 

| This being multiplied by * | 
"orb, wo bare ere Fob 


This being divided by 40, or d, d 417 


204 4 


To which adding 300, or m, } baa 5 


„„ 3 


W 


; the eleventh Step or =: 


being only a more particular Illuſtration 


192 4%%˙U e068 B RA. 

From which ſubſtraQinz 1400, 22. e 
or x, we have . Pe , FEET: a 

The ſquare Root of which 1 7 WALL 3 

d A. 3. ih wth i 

Which b the Queſtion, is equal wo. SOL 

5 og ap therefore ; : iy ch antes} 

N Now ſquare both Sides of the ] Pe LON WT BD I DI 
Equation, by Art. 49. and [9 777 Ting 8 fo 


11 1326 
By tranſpoſing x, we have - } why 1 1 
: By tranſpoſing y, we have ne =: +x—m 
By multiplying by d. by the! 
7 Conſettar, 8 bi ; ar ＋ a 
And dividing by 5 by the Con- is of 2 * dx—dm z 
ſectary, Page 130. - i "0 17 8 . 

Now extracting the ſi uare Root e I MCAS 
5 Wr. ene. 1gfou= LEED 
„ 

dp þ = 4000 
+4x = 56000 * 
65000 ; 
| -in 20000 
b = 4) 40000 


n = 
' 10000 0 100 the ſquare Root of 1 10006, henes 
_ the Footman was to run 109 Miles, | 


PROOF. 


499, 00 — 1400 10 

. 1 + 5 1400 0 1 
1 have not drawn out the Proof of the laſt Queſtion into Par- No 
ticulars, but only expreſſed it at once; that is, four times the 
Square of @ (which is found to be 100) being divided by 4p, if 
to this Quotient we add 560, and from this Sum ſubſtract 1400, 
the ſquare Root of this Remainder will be equal to 10. And 

now 1 ſhall expreſs all the Congitjans of wo yr 'E the firſt, 

quation, 


To reduce ai Equation, & c. 133 
Equation, that the Learner may form ſome little Judgment in 
what Manner to ſhorten his Work; and if he eoticeives how the 

Proof of the laſt Queſtion is expreſſed, it will eaſily lead him to 

the Knowledge of expreſſing the Conditions of the Queſtion, or 
raiſe ſuch Equations as ariſe from the Queſtion without 'parti- 

_ cularizing every Circumſtance. ' But if the Leather finds any 
- Difficulty in this, he may proceed as before. . 


Queſtion 32. A Gentleman who had bern ar the Gaming- 
Tables, and loſing, ſome of his Acquaintance laughing at him far 
his Folly, aſked how much he bad loſt; to which he anſwered, if 
. you ſquare the Number of Pounds I have laſt, and divide that 
| by 4, multiplying this Quotient by 10, to which Produ add 
3900, then extracting the ſquare Root of this Sum, from which ® 
ſuhſtracting 80, the Remainder will be equal to 90. How much 
had heloft? 7 | 1 5 


| Lit 2 the Number of Pounds left, : b=4 'c=1 
un 3900, p = o, 4 . no 


ben hy the Queſtion I + m:—p=s 
By tranſpoſing p, it) | | — 
not being under the 2 ase 
radical Sign, by Art. = Mo 3 YL 
49. we have - 3 
By ſquaring both Sides 


| \ 4 a ior PIE $6 56 5 PT Ts 
of the Equation, by 3 —— -m—=zz+22) +> 
| Art, 49. then — | : ; By . + | | 
By tranſpoſingmy itls Jg Ta ppm 
Multiplying by ) by} | * 
the Conſectary, Page J g|daa=bzz+ 21K 5 bb pm—ber 
130. þ 


Dividing by 4 by the} [C[,, _b22+25zp +b9pmndm 


. n 


Extracting the ſquare ]., e eee, 


134 A £ CE B Raft: 
| S$2z = 22400 = 511+! 5 
2 bz þ = 57600 
-- . bppþ = 25600 
| 115600 - 
nn bam = — 15600 
d lilo) ooοο 


10000 (100 Sa, the Number of Pounds loft. 


3 
. 5 
PROOF, 


ſr0aa_ 


0" + 3900 : — 80 = 90 


* 
* 4 - 


To reduce an Equation when the unknown Quantity 


is in ſeveral Terms. 


52. When the unknown Quantity is in more Terms than 
one, bring all thoſe Terms which have the unknown Quantity 
to one Side of the Equation, taking Care that the greate/? Co- 
efficient of the unknown Quantity has at laſt the affirmative 
Sign, and carrying all the Quantities that are known on the 
other Side of the Equation; then divide both Sides of the 

uation by all the Co. efficients of the unknown Quantity, con- 
nected with the ſame Signs of ＋ and —, as they then happen 
to have, which will reduce the Equation, as in the following 
; Z 8 

If the unknown Quantity ſhould be in more than two 
Terms, tranſpoſe. thoſe: Terms in ſuch a Manner, that the Sum 

of the poſitive Co-efficients of the unknown Quantity may 
exceed the Sum of the negative Co-efficients of the unknown 
Quantity, and then divide as before direed, {© 


Queſtion 33. There is a certain Number which being multiplied 
by 10, if this Product is divided by 2, to this Quotient adding 19, 
and ſubſtrafting 99 from that Sum, the Remainder will bs equal 
c i inn I ag „„ 


Let a = the Number fought, 5 = 10, d=2, m = 19, 
By 


8 99. - 


To reduce an Equation, &c. . of 35 
By the Queſtion — 2 — 1 3933 „ . 


By tranſpoſing = » © 8 7 En TE 
By tranſpoſing m | RE | 3 * a+ - 


By multiplying by d b the P 
N Pa . 30. 1 4 * e=dat 4 

Becauſe d is Iſs than b, tranſ- J| PO 1 
poſe d a, that both the 'erms {|| 
which have the unknown 


Quantity, may be on the ſame 
Side of the Equation, then 


Ba- dar dz — am 


And dividing according to the ih 2 1 
Rule by 5 — d, the 0 6 — "OE 
efficients of a, we have - J ith 
Number ſought. 
P R O 2 F. 


— 


ET 1% — 99 


The Diviſion at the fifth and ſixth Steps, viz. that ha— da, 
divided by 5 — d, ſhould leave only a, may perhaps a little 
perplex the Learner ; and if it does, I adviſe him to examine 
Art, 10. where he may obſerve, that in multiplying any com- 
pound Quantity by a ſingle Letter, that Letter goes into every 
Term of the Product, therefore the Multiplier is not -fo many 


y | 

Times that Letter as the Number of Terms are in which that | 
Letter is found, but only that ſingle Letter multiplied ſuc- ; | 
ceflively into all the other Quantities; hence, if this Product ! 
| 


33 


is to be divided by all thoſe Quantities, the Quotient will be 
the ſingle Letter, and not ſo many Times that Letter as the 
Number of Terms are in which it is found. See farther the 
Proof of the Queſtion 38. and Art, 22. 


Queſtion 34 A Gentleman * an Eftate for 75 many Pounds, 
that if they were multiplied by 4, and this Product divided by 5, 
| from which Quotient ſubſtrafting 6co, and adding ta the Re- | 

mainder 6 Times what the Eftate ft, this Sum will be equal to 
_ $3200 Pounds, How ned did the 25 ate _ 


IP 


Rare, 
— A * n 
— —— —— . — ” 
PA » 


Let 


136 4 L G E B RA. 


Let a = the Number of Pounds the Eſtate colt, b = 4, 
d=5, „bos D b, x = 6200. 


Then by the Queſtion hu 1 e 


| By tranſpoſing m, we have . 2 = +pa= x +m 
Multplying,by 4 by the Cm. i ha IE 
ale, Page 130 bo 3% +dpa=dx+dm 
Dividing by 5 + 4p, the Co- | ITY „ 
n 0 ee ee 
Queſtion, and we have = J]| | A 


Therefore the Eſtate coft ro Pounds, 


PROOF. 
T_ boo + 6 a = 6200 


| Queſtion 3 5. A Perſm had a certain Number of Shillings, 
which multiplied by 4, this Product being divided by 11, to the 
Quotient adding 90, and from this Sum taking away 30, the 
Square Root of this Remainder will be equal to the ſquare Root of 
the Number fe Shillings Jought, after being Mr ty I 0. 


Let cath Number of Shillings. fought, b = ts. 42 : 11, 
: * = 99, 5 30, * 10 | 


Then by the Queſtion - 33 = 22 


. i 
Becauſe there is no Quantity on CERT” 
each Side of the Equation but 
vhat is under the radical Sign, 
therefore ſquare both Sides of 
the Equation, by Art. 9. „„ 
Multiplying by d by the Con. P 
ſectary, | Rr 430. 3 3 [26+ axons e 
| Becauſe d, one Co- efficient of a, 5 5 : 


; bo N 


is greater than ö, the other(] |, , „„ „„ (| 
Cor efficient of a, es 15 eee 


3 K — 


Tranſpoſing 


Io reduce an Equation, SS. 133 
Tranpoſing dz - = |5 CZ TAN 4p =da—be | 7 
Dividing by 4 — 3, the twoy | ry, | | 
Co: efficients of a, as at{ |, | _ dz . 1 

Queſtion 33. Step 6. we (5 %% © 73 110 | 
hae 3 (che Number fought, 

If the Learner chooſes to have the unknown Quantity 1 
on the left Side of the Equation, he might have put the 5th Step 

thus, da—ba=dz+dx—4dp, this being only to change N 
the Sides of the Equation, not to alter their Value. | 


" 9 3 \ 4 . 1 : . 4 * 1 
; 4 : 4 | A 1 i "4 +8 3 4 


Vf a= 136, chen G ＋ 90 — 


30 . 10 


Queſtion 36. 4 Running- Footman Me, ſhow his Learn- if 
ing, being in Company, ſaid, if the Number of Miles he had run 

was multiplied by 7, to which Product adding 550, and ſubſiraft- i 
ing 20 ? wg that Sum, and dividing the Remainder by 10, the | 
ſquare Root of the Quotient will be the ſame, as if you added ig! 
14 Miles to thoſe be bad run, and ali the ſquare N:, 


Let a= the Number of Miles he had run, þ = 7, 4 = 550, i 
10, . 10, #1= I14- : + * | - I” i 
Then by the Queſtion -< 
There being no Quan- 
tity wich the pr | 
cal Sign, therefore ſquare | TRL TE 
boch Sides of the Equa- C e een Wet 
tion as at the ſecond Step\| | P 
of the laſt Queſtion - —| Unis 
Multiplying by p by the } 
5 Conſectary, Page 130. 
heäecauſe p, one Co“ efficient 5 


. 


MN 


4|d—m=zpa+px—ba 


of a, is greater than 6b, the 
other Co-efficient of a, 
therefore tranſpole ba 
By tranſpoſing p ' = 
Dividing by p — b, the two 
Coefficients of a, as at 


46: d—m—p x =fpa—ba 


8 3 | (Number of Miles required, 
: 2 


138 b AL G E B RA. 


P ROOF. 


To reduce an Equation when the ſame Quantity, either known 
or unknown, is in every Term of the Equation. 


53. In any Algebraic Operation, if the ſame Quantity, either 
known or unknown, is in every Term of any Equation, then 
divide every Term of the Equation by that Quantity, which will 
reduce the Equation to more ſimple” Terms, as in the' following 
Queſtions, 8 8 

Queſtion 37. To find a Number which multiplied by 4, and 
' the Product added to the ſame Number multiplied by 56, and 
| Fa by 7, this Sum will be equal to the Square of the Number 


Let a=the Number ſought, 5 = 4, d 56, n = 7. 


E Then by the Queſtion = © } 11524 — 


Multiplying by m by the 5 
| Conſeftary, yon Pg El 0 858 1b da 7 4 
Becauſe à is in every Term) . | 
of the Equation, , ae g3jmb+d=ma 
by 4, then =: =; 8 5 
Dividing by m, 5 Ge] 3 mb4- 4d. 


efficient of a, by the Con- þ| 4 [4 = ——— =12 the Num- 
ſeclary, Page 130. and » (ber fought. 


— — ͤ y— <a eee Boe 


4. Sf zag 
SQ.uueſtion 38. There are two Towns at ſuch a Diſtance, that if 
B the Number of Miles between them is multiplied by 79, and this 
Pradudt added to their Diſtance, the ſquare Root of this Sum will 


be equal to the Diſtance of the two T owns multiplied by 3. 1. . 


4 


that by comparing the Operation with the Obſervations that 


To reduce an Equstdd, „ N 
Let a= the Diſtance of the Towns, b = 79, 2. _—_— 
Then by the Queſtion = +» - [1]/ba+Þa=ma — —M 
There being no rational Quantities on | e — 
the ſame Side of the Equation where 6 2 3 33 1 4 
the radical Sign is, ſquare both Sides (( ms wats dis w 
„ the Equation, and - EE Eo wy nn = ( 
ividing by a, it being in eve Term LE rams mY 
of the Equation, and x 7 , S078 e b N | .Y 
4 „ 1 
Dividing by m m, the Co-eficient Wy of | 4 as "OE D. 3 | 1 


Hane the Diſtance between the two Towns is 20 Miles, 
1 5 © PROOF. 
| vV 794 +a= 24 


If the Reader does riot eaſily conceive chat dividiog 52 4 4, 
or ba 12 at the ſecond Step, by a, gives 5 + 1, as at the 
third Step, I adviſe him to conſider what is ſaid at Queſtion . 


331 to which may be added, that b+1x4a=ba a, whereas 
+1 + 1X 24a=2ba+24a, a Product very different from 


b a +a. Or it may be explained thus, —.— hay =b + I, | 
the a being rejected by Art. 22 and 26. | 1 


The Manner of regiſtering the Steps of an Algebraic 
8 Operation explained. 


54. 4 explained to the young Analy⸗ 65 different 
Methods of managing Equations, to ſave the Trouble of uſin 
ſo many Words, I ſhail now ſhow him the Method of regiſter- 
ing the Steps, introduced by the ingenious Dr. Jahn Pell. 

To regiſter the Steps of an Analytic Operation is only to ex- 

- in the Margent of the Work by Symbols, inſtead of Words, 
what has been done; and to render it as eaſy as may be to 
the Learner, we ſhall reſume the Work of one of the former 
Queſtions, and expreſs by Words what is done in one Column, 
in another Column expreſs the ſame Thing by Symbels, © or 
Characters, and in the third Column place the Work itſelf, 


follow it, the Reader may the more eaſil) uncertand the 
Manner of reg Hering tbe Steps. 5 
T Queſtion 


Queſtion 39. A Running- Footman being ſent of an Errand, 
was told, that if he ſquared the Number of Miles he was to run, 
and multiplied it by 4, and divided the Product by go, to this 

Quotient adding 500, from which Sum 4 1400, and 
extratting the ſquare Root of the Remainder, it would be 10. 
How many Miles was the Footman to run? (this is Queſt. 31.) 


Loet a the Number of Miles the Footman was to run, 
hb =4, 4 = 40, n 500, * 1400, þ = 10. 


Then, by the Queſtion, wehavey| | —— ww 6 EL 
the ame Equation as at te 11 F229 Tu- 
eighth Step, Queſtion 31. a i 0 8 


Regifter| 4 | 


Squaring both Sides of] 
the Equation, or in- c 1 | 
volving them to the >| 1&2 [2 L- = 
ſecond Power, d , 8 
Art. 49. „ 4 E * 
By tranſpoſing x at the} |, , | %% „ „„ 

| ſecond Equation . J Ln 3 . =P? + # 
By tranſpoſing n at the} |,__,, |, lhaa __,_ 15 

third Equation - J ee nr 
eee bd 


R 5 3 [6 = AN.. 

„ 3 Rs F 

Extracting the ſquare ) — 
Root of the ſixth 0 6w2 744 2 8 10 
quation, by Art. 50. 30686 | __ 3 


| For another Inftace lt us take Quetion . 


Queſtion 40. There is a certain Number, which being multiplied 
by 1o, if this Produt? is divided ly 2, to this Quotient adding 19, 
and ſubſirating 99 from that Sum, the Remainder will be equal 


| to the Number ſought. 


"Ta, ns Babes ES Pet d 


Then 


the ſeventh Equation. 


To reduce an Equation, G&S. 144 
Then by the Queſtion - 5 b . 1 2 + n= 
| 1 | ] | gi | i 'Þ ES 1+: 740 $4 pO Rue N 
By tranſpoſing z from the? J |. 462 enen FOR 
Jn en 2 1 1 +z pe + in = a +2. ' 
By tranſpoſing m from the | 7 . * oe org | 
ſecond Equation - | 2m 3 72 ˙＋ 91750 
8 42 third 125 21 1.8 FREY Re a 


quation by j | | 
Buy tranſpoſing da from} | , | |, 
the fourth Equation | 4— 44 5 92 — dz—dm 
-- Dividing the filth Equa- yt nn bn ho ney un on 7 
tion by 5 — d, the two e 
Co- eficients of a, 50 e 


. 


Art. 32. 


From theſe two Examples we may obſerve, that to _regifter 
any Operation, is only to put down the Figure which ftatids in 
the Column againſt that Equation, from which we intend 
to raiſe the next Equation, and after that the Sign of either 
Addition, Subſtraction, Multiplication, Divifion, Involution and 
Evolution, according as the Caſe requires, and after this the 
Quantity which ſuffers the Alteration, gy Oey 
Thus at Queſtion 39, the firſt Equation being raiſed or in- 
volved to the ſecond Power produces the fecond Equation, there- 
fore, I ſay in the Regi/ter 1 © 2, that is, the firſt Equation 
involved to the ſecond Power gives the ſecond Equation, and 
in the fame Operation, Eoin nent 3 
Becauſe the fourth Equation is produced from the third, by 
tranſpoſing m with the Sign —, therefore in the Regifter I ſay 
— m, that is, the third Equation — m, produces the fourth 
Equation. And, n 1 | 
As the fifth Equation is produced from the fourth by multi- 
plying by d, therefore I ſay in the Regi/ter 4 x d, that is, the 
fourth Equation multiplied by d, produces the fifth Equation, 
JJ... 8 
As the ſixth Equation is produced from the fifth by dividing 
by 5, therefore, I ſay in the Regiſter 5 — b, that is, the fifth 
Equation divided by 5, produces the ſixth Equation, And. 
As the ſeventh Equation is produced from the ſixth by ex- 
tracting the ſquare Root, I fay in the Regi/ter 6 w 2, that is, 
the ſixth Equation having the Square Root extracted, produces 


 Whenee, 


7 | 
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Whence, as I ſaid above, to regiſter any Operation, is only 
to put down whether it is the firſt, ſecond, third, fourth, or any 
other Equation, which ſuffers the Alteration, and from which. 
the new Equation is raiſed ; and after that Figure to expreis in 

haraCters, or Signs, the Alteration that is then made to gain 


| the new Equation. 


— 


K* 


* 


The Method of reſolving Queſtions that 
contain two Equations, and two un- 
known Quantities. 

5 6. THE foregoing Queſtions requiting only one unknown 
230 Number to be found, their Conditions were all 
expreſſed in one Equation, which Equation being reduced by 
the Rules already delivered, the Queſtion was anſwered. _ 
But if the Queſtion requires two unknown Quantities to be 
found, then there are generally raiſed two Equations from the 


| Queſtion, each of them including both the unknown Quan- 
tities; which may be reſolved by this e 


RULE. 


PFind what the ſame unknown Quantity is equal to in each 
of the two Equations, which ariſe from the Conditions of the 
Queſtion, then make theſe two Equations equal to one another, 
and in this Equation there will be but one unknown Quantity, 
_ conſequently if this Equation is reduced by the Rules already 
given at Art. 46 to 53. we ſhall find what this unknown 

SME: gn „ 

And to find the Value of an unknown Quantity in any 
Equation, is only to find what it is equal to, therefore all the 
other Quantities, whether known or unknown, mult be carried 
to the other Side of the Equation: by the Directions at Art. 46 
to 53. and then it will appear to what this unknown Quantity 
is equal, as this makes one Side of the Equation, the other Side 
of the Equation being known Quantities, with the other un- 
known Number or Quantity ſougſglt. 


Finding 
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Finding the Value of the ſame unknown Quantity in each 


of the given Equations, and making theſe two Equations equal 


to one another, which clears the Work of that unknown 


Quantity whoſe Value was $ foung, 1s called —é— an 
unknown Aug. 


Queſtion 41. To find two' Nen, if the greater is added 7 


to the leſſer, the Sum is 262. 


is 144. 


Let a = the . Number, and e = the lf Number 


ſought, 3 = 262, x = 144. 


Now the Sum of the two Num- B | oe 

bers in Algebra is a + e, which 
is equal to 262, or b, hence 

we have - 

And the leſſer Number being) 
ſubſtracted from the greater is 

42 — e, which is equal to 144, 

or x, hence we have — 


The Conditions of the Queſtion being now expreſſed; there 


appears in the above two Equations, two unknown Quantities 
à and e, therefore according to the Rule find what à is equal to 


in the firſt Equation, by — 4 „ 5 


| 5 134... FIRE a 
Now find what a is equal wil . 5 


in the ſecond Equation, by 
tranſpoſing e — 


2 +6 Al = 


. 


Therefore make the third and fourth Equations equal to one 


another, for they are both equal to the ſame Quantity a, which 


exterminates that unknown Quantity : this Step is regiſtered by 


placing the 3 and 4 with a Point between them as in the Work, 


which expreſſes that the fifth Equation is ' from n the — 


| third and: ouith Equation together 2 0 ES 
3:4 18 2. 


But if from the greater you lane, the lt ers the mn 


i 


„ 2b 
The unknown Quantity e _ on both Sides of the Equa- 
tion, bring it on one. Side of the Equation, by Art. 52. 
OR  5-+e[6][x+2e=b | 
6— 417 by e=b—x 
TOE bong, 
* as ona 2 


Here it appears that e, or the leſſer Number ſought, is equal 
to þ, or 262, ſubſtracting from it x, or 144, and dividing the 
Remainder by 2. N 3 5 
When any Equation is divided by an abſolute Number, as 
the ſeventh Equation is divided by 2, place them in the Regi/ter 
as uſual, but draw a Line over the 2 to diſtinguiſh that it is an 
_ abſolute Number by which you divide, and not by the fecond 
Equation in the Wok. 5 Rm eos 


Now þ = 262 
— * 2 — 144 
— — 
D 


59 D e, the leſſer of the two Numbers ſought. 


It being now known what e is in Numbers, we may find a 
by the third or fourth Equation, and by the third Equation we 


have a=b—e. 


But b = 262 
. = 9 3 . 
203 Sa, the greater of the two Numbers ſought. 


Wyhence 203 and 59 are the two Numbers required in the 
Queſtion, and is thus proved from their Conditions. 


yy The greater Number 7 203 ; 
V 
e 295", +; v N 144 Remains. 


Queſtion 42. Two Men diſcourſing of their Money, founa 
| that if the Number of Shillings each had were added together, the 5 
mr oro, RO „5 ni 
But if from him that had the greater Number of Shillings, 
there be ſubſtracted twice the Number of Shillings the other Perſon 


Let 


bad, there would remain 5, How many had each Man 


The Method of reſolving Queſtions, Ke. s 


Let @ = the greater Number of Shillings, „ = the leſſer 
Number of Shilling, "5 38, x = . | | 


And becauſe the Sum of their } | 
Shillings, or a + e, was 38, or TI IT e = 
b, hence — . By the 
And twice the leſſer Number | Q lion 
being taken from the greater, 1 PER.» HE 
or a— 2e, was equal to 5 or Wa I 
x, hence = „ 
Now to find the Vale of ain] | * 
the firſt Equation, tranſpoſe e. 7 
5 L 12 Jja=b—e * 
And to find the Value of 4 in „ „„ 
ſecond r N 22 | 5 
2 Tze 242 


Make the third and fourth Equations equal to one another, 
becauſe they are both equal to the ſame Quantity a, and regiſter 

it as directed in the laſt 2 ang this exterminates the 
unknown Quantity a. 


YO els +2e=bue F 


The unknown Quantity ” ie on both Sides of the Equa- 
tion, being | it on one Side * the quation, by Art. 52. 


* +el6|x +3e=b 


—x]7|3e=0==x. 


738 = 80 | 


| Hence the elan; is anſwered, for b = 38 | — 
£ Pr . 
"= * 
e the leſſer 1 
Number of Shillings, N 1 


And as e is now whe x we was find ON 4 is by the thitd 
or e Equation; taking the fourth SIS, we NOPE: 


U 5 wes „„ 


p R 00 F. 
| The preater Num- T , 85 I 
ber of Shillings 1 27 „ LOS Ag 
The leſſer Nam-F A Iouvuice the 1 
ber of Shillings W Number of Shillings 1 
dum 38 OT Remains 5 * 


Number 0 4 Sheep in the greateſt Drove, that Sum would be equal 
t twice t 


end defired 7 would now w fin 


Number of Sheep in the Teller 


Drove, we . 


; ſecond Equation, @ is equal to e + d, therefore make theſe * 
_ . Equations equal to one another, for they are both equal to the . 
ſame ny ay which exterminates a, as before. [| 
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. 5 
22 2 22 


— — ny 


27 the greater Number of Shillings 


8 43. Two Men laying. a Wager concerning the Num- 
ber of Sheep in two Droves, as they could not decide it, appealed 
to a third Perſon, who told them, that if 31 was added to the 


2 of Sheep in the leaſt Drove. 
But if added 44 to the Number of Sheep i in the leaft 7 
Drove, fs um would be as many as were in the greateſt. Drove, 
75 the Number of Sheep in each, 
Drove. 5 
Let a = the Number of deep! in the Sant Drove, e the 
Number of Sheep in the en, * = 37 d a 


Now the Number of Sheep in - 
the greateſt Drove being added 1 . 
to 31, is equal to twice the T 1]a-|-x#=2e\. 


Drove, hence -—_ E Ps | By the 
And the Number of Sheep i in the | Gelten 


leaſt Drove when added to 3 
[2e +d=a)J 


44, bein equal to the Num- 
ber of Sheep in the greateſt || 


L419 2% 4 5 


"Mow by the third Equation, a is equal to 2 3 aathy the ET 1 


— : AY -_ 


for, e the Number of Pounds * le 
9 By the firſt Condition - 05 


firſt Equation. Wl 


ITN wy 4 ere &c. 147 


24—X=e FE. 
1 a Pr ET * 
. 
d= 44 
g 


75 5 the Nande of Sheep | in the leaſt Drove. 
Then bering found e, we may find a 5 the ſecond Equaion | 


— | | 
"= 0 the Number of Sheep in the greateſ Drove. Z 
PROOF, 


IE AA 
"1.19 which i is the Number of Sheep i in the greateſt Drove. 


© Queſtion 44. Two abe who had fold their E Halen, by by 
comparing what each Eſtate was ſold for, found, that twice the 


| * F what both the Eſtates ma, ſold for was 11468 Pound. 


nd if what the ligft Eftate was fold for, be fubAratted from 


What the greateſt Eflate was ſold for, there will remain oy 2 


Pounds, Fer how much was each Eſiate _ 
Let a = the Nünber of Pounds the te Eſtate was : al | 

a 
b = 11468, x = 1408. 


1 
By the ſecond Condition 2 | - . K 
Find the Value of a, in the} | —— 


Vs. 7 55 Nor 


Eſtate was oe" for, 5 


— . ——— 


0 
— — gh - 
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Now find the Value of a, in the ſecond Equation. 
2+e 15 a=x+e 


Make the fourth and fifth Eq vations equal to one -Sbcher; 


becauſe they are both equal 8 the fame Quantity a, and 
therefore * be equal to one another, by which @ will be 


exterminated. 


| b—2e* Here we have 


4.5161 K＋ 


b delivered, 


72 8 = * 
2 pn oe at Art. 46 to 53. 


. 1 9 |4e=b—2x 
94110 e=2<= | _ 


| 


| 4 
which the leaſt Eftate was fold; and e being now known, then 


By the fiſth Step ] 11 | 8=x +e= 3577, the Pounds for 


which the greateſt | Eſtate was fold, 


P R O 0 r. 
| Now if 4 7% and 7= 210k then n+ 205 11468, 


- Qu. 45: Two Ganefters, A and B, Gant, that if twice 
the Number of Pounds won by A was added to what had been 
won by B, the Sum was 48 Pounds : 


And if what had been won by A was add to ahve a what 
bal been own by B, the Sum was 39 Pounds, What was the 
| Sum Won by each Gamefter * 


: Let a the Pounds won n by / A, 8 we Pounds won \ by B, 
b= 48, * = .39- 


By the firſt Condi} b 1 : 


4 


| Bytheſe 1 5 1 24 3 
By the ſecond on· 1 
1 _ 4 | 2 7 + 3 e=# 


i: 


* ä _ to find what 
C0231]; 2x+2e=b—2e © c is by the Rules 


= 2163, the Pounds for 


| - Find 95 
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Find the Value of a, from the fiſt Equation. 7 in n 


1— 3 |2a=b—e 
* a= bY 


Now find the Value of a, from the ſecond 1 Equation 


23% 5 1 3. 


Make the ſourth and fifth Equations equal to one another, 


| becauſe they are each equal to the fone band which Equa- 
tion will exterminate a. | 


45:4 6 
gf 02 þ 9 S * 
11 9 : 5 10 }e= an 53. s Pounds, von by B. ; 
| Then from the) 4 1 th 8 
1 fifth Equation 1 1 « == Je = 21 'oun 5 won by A. 
1 2 1 
PRO OF. 
| ae 


4732 390 


Queſtion 46. IV hat are thoſe two Numbers FRY" tics the 
greater being added to three times the leſſer, the n 7 is 29: 


And three times the greater being ſub racted from 1 i 
the leſſer, the Remainder is . * A ” ab fu. imes . 


Let a = the greater Number, e= the eder : Number, 9 


1 S 29, m=4 _ 3 
1 By: the firſt Condi-} |, |, 
1 | Byrheſecond Con Js —— . f J 3 
8 dition AS. ; | . eee ne IDE oy 8 
N 5 e nd? 


f 100 [EY | x 


3=2 


Now find the Value of «, from the ſecond Equation; "rand: 
| poſe 3az becauſe it has the negative Sign. 


@ | 5 [5120789 - | 
Orſ 7 i oP | 


3 


1605 ial 18 and eighth Equations equal to one another, 
fot they are each In to the ſame Quangty a, and this un- 
e Quantity will be exterminated. 


OLE 


| 3 


5 9 * 2 10 —_— 4 17 5 8 2 7 
I1+9e I2 . 


12+ 2m|1l3[19e= 3 ＋ 2 
. $2258 ='5, the leſ | þ 
3 i = '=7 * the grace 1 


PROOF, 


1 = 29 
„ 25 


: Queſtion 47. Two - Gravethre,. A and B. FOR on the Road, 
found, that if the Number of Mikes travelled by A tun, divided 
by fue, adding to this Quotient three times the N. umber of Miles 


 Inevniled by B, the Sum was 249; | 
2 But 


*o n 
=. E 


wine. } | 
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But if twice, the. Number of Miles travelled by. A were- added 

to. four. times the Number of Miles travelled 9 B, 40s Sum way 
540. enero f —_ each Nerd i 


Let @ = the Nambeb of - Mues travelled by Ai = —.— = the . 


Number of Miles travelled by B, * 249, 2 = = 540. 


— - 1 4 yy +36 =x 


3—1544 | 15. 


The Value of 4 bein - now found by the firſt Equation, 5 


its Value from the ſeco Equation, | 
2 — 1 el 8:12 a — EA FP oh | 
5 4. S = — | 


Now make the RY and fixth PAR equal 6 — A 


ther as 2 which exterminates a. 


4 67 — 492 55 —15 . 
7 * a —4e=10#—3oe 
, 8+ 309 [= + 2be=10x. 
9 — 2|[10/20e=10x—z 
os 5 
: 10 — 2611 — 75 75. 505 N tra- 
Then by the 4th = 4:4 * 
hen bf the 4t 74s e dra» the 125 | 
P 10 O. 95 
0 7 „ % * 
eee, 
| 6.4 = 4 N e 
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1 The Learner being now 'a little converſant with theſe Kind 
[| of Queſtions, let the laft be repeated, and put Letters for all 
| the Numbers both known and unknown, and if he finds any 
| Difficulty in ſolving it, by comparing the two Operations, the 
former may in ſome Manner explain this; and to illuſtrate it 
8 the more, 4 have placed the Equations in the laſt Work, againſt 
2q their correſpondent Equations in the next Operation. 


Queſtion 48. Two Travellers, A and B, meeting on the Road, 
E718 | found, that if the Number of Miles travelled by A was divided 
J by 5, and adding to the Ni 3 times the Miles travelled by B, 
| the Sum was 249: 

| But the Miles travelled 4y A being multi lied by 2, and added 
; 15 4 times the Miles travelled by B, the Sum was 340. Het 
| 1 Miles had each travelled * . 


2M Let a = the Number of Miles ua by A, e= he 
[ Number of Miles travelled by B, x = 249, z = 540, as  defore, 
|| but now put 4 = 5, m= 3, q= 2, P. | 


By the firſt W_— 


I + mes, that is, =+ 378 


dition 
Hrs nd Gen 2 7 that is, a+ 4e=s 


| — — 


| : 1 * 43 e a ige=ge 
|| z—dme\4 led Ant, dat is, 6 513. 


e found the Value of a from the firſt Equation, find 
its Value from the ſecond Equation. 


; 2—pejs 
5 40 


No w make the fourth and ſixth Equations equal to one ano- 
ther, for they are both equal to the ſame 3 a, which 
3 exterminates that unknown Quantity. . 


qa eie 'that i is 218281. 


8 „ 
. 1 ö 5-15. | 

| FE 10 7X9 8 z—þe=dqx—dmeg, thatis, 4. 
| 5 4 Oe . data dane cds | 

1. ; es Co ou ie Mets 84 dmeg | 


=> dx—dm , chat is, = eee 0-498 
2 
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 8$+d4megq| 9 n chat is, 26 
z = 10 


g —z|ii1|dmeg—pr=dga—z, _ 26e 
| | = 10 -K. . 


The unknown Quantity e being in two Terms, therefore 5 
divide by both the Co-efficients of 5 as at 1 52. 


* 1 9 Is 2 22 — 2 _ L hi e= 
10 dmg 7 li bd | ks ws 


| by B. 


And it being found that e is 7 5. we may 81. a by the fourth | 
or ſixth Equation to be 120. 5 
And now for the ſuture we ſhal] put Letters for the Numbers 

chat are * as well as for thoſe that are unknown, 


veſtion 49. There are two Armies ready to ez if the 
— 0 l in both Armies are added toget! — 1 2174 that : 
Sum multiplied by 4, the Product it 84440 : 
But if the Number of Men in the greateſl Army be multiplied 
by 2, and added to the Product of the Number of Men in the 
ier Army multiplied by 3, the Sum 15 1 To ſind the 
Number Y Men in each Army? 


| Let a= the Number of Men in the greateſt Army, e = the 
Number of Men in the leſſer Army, 4 = + m = "Ps z = i, 
* 3, b = 52219. 2 

| l 

| by IM f 5 l =m 
By the ſecond a” 13 
Condition | ; RR 


Find the Value of a, in the firſt Equation. 


"Tad I 


Now find the Value of a from the ſecond Equation, | 


* „ 
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2—xe 1 za=b—xe 
+. a= xe 
1 6 SS 


4 


Make the fourth and Garth | Equations FR to one another 
to exterminate 4. 


6 A oe ng oY 
[ fotos 


——— '% 


MEL ELS 
8xz|9] zm—zde= 4 an- 


Now in this Equation e being on both Sides, find which of 
its Co: effcients d x or 2 d is the greateſt. 2 4 is 8, but dx is 
12, therefore tranſpoſe dx e, that the unknown Quantity, 
with the greateſt Co-efficient, may have the afficmative Sign, 
zs at Art. 52. 


9 7 110 FNF 


11—2z 111 e 


3 — 4 —-2 __ 
It A dx. 20 1240 — * 9999 


By the ſixth E- } 13 a = * x 11111, the Number 
| quation » 4 l X f Men in the greateſt 


Amy. 
Dividing the Sh Equation by d x—24, the two co- | 
— elficients of e, as at Art. OS 2 the twelfth FYRO. 


£% 


PROOF. 


44+4e=84440 
| LCF IL $2219 . 


Queſt 50. A Gentleman rv a Pair, 0 of Horſe for bis 
Coach, his Son having learnt Al 7 the Father propoſed for 
bim to determine the Price of each Horſe from ſaying, 

© That ; the Pounds LA Horſes coft were multiplied * +» 
and this redud? divided 9 8, the e was 20: 


The Method of reſolving Wrſlions, cee. 'S 
But 'if the Pounds the befl Horſe coft were multiplied B 8 

this Product added to 5 times the Pounds the worſt e . 

the Sum was 158 Pounds, Now what as the Price 77 each 

Horſe? | 


Let a= the Pounds the beſt Horſe coft, e = aſs Pounds 
the Sv" Horſe coſt, b=4, 2 be = = 26, 75 3. x'= 5 
z=15 


By the firſt Con- ! | 


i perl: 
. 
14410 
1xd| 3 baÞ+be=dm 
3—be ba=dm—be 


2 

3 

4 
4—b] 5 |- 

6 

7 


dition 
By the ſecond 
Condition 


Dee 
9K 10 pin enn 
10 45 e pref pan —dt e=bz 
11—pdmi2Ppxe—pbe= z—pdm 


3 bz—pdm | 
2 —-bx—9þbl13|f = = 19 Pounds, the Price 
5 1 = - » le tf; bx—pb of the worſt Horſe, 
By the ſevent | 222 
Equation 285 ao; 


— 11 Pounds, the Price of 
dhe beſt Howe. 


P R © 0 p. 
No WEL = 20, hs 
3475158. 


Queſt ion 5 1. Two young G, entlemen, 1 0 bad Nadi ed Male 
not agreeing about their A ge, referred the Diſpute to their Futher, 
hg — told them, thet i X 2 Age * the eld was divided 


* 


— Ai. —AE —u— 
7 . bY 


OT OT 


by 2, to which Quotient adding 4 times the Age of the youngeſt, 


and extracting the ſquare Root of this Sum, it will be 10: 


But if the Age of the eldeſt uas multiplied by 3, and added 


to the Age of the youngeſt multiplied by 5, this Sum will be 201. 


To find the Age of each Perſon * 


Let 4 = the Age of the elder, „ the Age of the younger, 
| 5 = 2, = 4 M = IO, P 3, 2 bY r 2201. 


By the firſt Con-] a 5 
dition } 2 II m 


By the ſecond 1 C 
Condition [TT RES: 
Becauſe in the firſt Equation, a the unknown Quantity, is 
under the radical Sign, therefore ſquare both Sides of the 


Equation, as at Art. 49. The 1 & 2 in the Regy/ter ſignifies 
that the firſt Equation being involved or raiſed to the ſecond 


Power or Square makes the third Equation, for & is the Sign 
of Involution. CF no ĩ oe ore bo 


10 2 3 LTA. un 
123 [= =mm—de 


4 
4X6 5 % =bmm—bde 
t 2—ze 6 

7 


| |Now to exterminate a 

. | 
8xplg|r—ze=pbmm—pbde 
9 +? bdefioſpbde þr —ze=pbmm 


10 —r[n1i|pbde—ze=pbmm—r 


=bmm—bge 


11 —pbdmmaxſtals <2 t, the Ape of the. 
By the ſeventh } |, | 4 e D) oungeſt. 
„„ ne, r 

N e ads 

ER, x PROOF, 


* 
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VET 46 = 10. 
34 + 5e= 201. | 
Queſtion 52. Tiwe Tradeſmen, A and B, comparing their 


Gains, found, that if the Pounds gained by A were multiplied by 
2, to which adding 3 times the Pounds gained by B, the ſquare 


| Root of this Sum was 11 Pounds : 


+ But if 6 times the Pounds gained by B, were added to the 
Quotient of the Pounds gained by A divided by 10, this Sum 
10 47 Pounds, To find the Gains of each Tradeſman ? 


Let a = the Pounds gained by A, e = the Pounds gained 
by B, b=2, d=3, n=11, p 6, z=10, 47. 


wo nac. Tre, 
8 a | * Er, 
the lecon OB FE 


In the firſt Equation the unknown Quantity a being under 
the radical Sign, ſquare both Sides of the Equation as in the 
laſt Queſtion. „ „ 


10 2] 3jba+de=nn 


+ HS 


3—&4e| ba = nn—de 
4915 122 —4 5 
— A 
2K 2 6 = 
| b—zpe 7 . 
. 8Xb| 9 [un—de =bzx—bzpe 
97172 lob PT U- dex | 
5 11 


10-21 435 4. =bzx—an 


1 * 


55 3 3 * 7 Pounds RI 
5 RY bzp—d (by B. 
By the "NY I3 . ads = 50 Pounds * 
"Step as. 4 (by A 
'PROOF. 
Viel. 
r 


Queſtion 53. Two "RR A a B, owe ſuch 4 Sum of 


Money, that if the Pounds A owes art divided by 5, to which 
Quotient adding 4 times the Pounds B er, and extract the 
Square Root of this Sum, it will be 6 Pounds: © 

But if from 3 times the Pounds A owes, is is. fob rated 0 
times the Pounds B owes, and extraft the ſquare Root of t 
Remainder, it will be 10 Pounds, What did each Perſon owe 72 


Let a= the Pounds A owes, e = - ths Pounds B owes, 


= 3 =4, d b, PAD TOE Z = 10, 


the firſt Con 1 5 8 
By ef 135 * "Bo 2 e 
By the ſecond 11 — 
| ICondition * Ae 


To find the Value of a_ in the firſt Equation raiſe it to the 


ſecond Power as in the laſt Queſtion. 


. 2 „4 


5 E a= wa une 


'To find os | Value of a in the ſecond 8 raiſe it to 


| the ſecond Power As before, 


5 5 20 2 


* 
en 28 — © . A . 
FCC 


: 
5 . 
11 

% 

% 
75 
2 

2 
5 
2 
» 
> 
5 

* 


be Met bod uf retlving. en be 
208 2 y | C 
6 + xe FEW? 
7 — js | | gl : 2 oy | | þ "6 —— \ 


Now make the gift and eiche Equations equal to one ano- 
ther to exterminate VERS | 


E | if] 474) . £ DP 

5.8 g PEE = mdd—mnen nine o ON 

9 x p[io[ſzz +xe=pmdd—pmne 

10+ nne I : 

11 —22|12 e e 4-090 8 
LR | | *. — Pounds, the Debt | 
A pants Le B. 

0 t 7 - go. 

eighth Step F a 2 2 100 o rande te: Deb 
1 23 i * 8 * = ] "On — | 


k 7 


. 7 * 
1 1 * Ss 
P, 8-204 155 
* : 
| 1 4 
e * : 


NH 3a— 75945 = 10. 
Queſtion 54. Two Man, A and B, ging to Market with Pegs 
ich 


| if the Number of Eggs ibat A had were multiplied by 6, to 


adding 100, and dividing the Sam oy ih Number of Eegs that | 


B had, the Quotient i is 16: 


And if from 9 times the Nabber » Egg 's A had, is ſub- 
Aracted 4 times the Number. ＋ z had, there N ; 
| How many Eggs had each. Perſon | * 


Let a a the Number ae A had,” 7 W > wot 66 
Eggs B had, 4 6, e i * hone | 


2 350. 


1 * „ 


| 


tee. 


ba —Xe=2. N — 
. | | 


322 
. 


2 +xe 


to exterminate a. 


5. 7 
8x4 


10 — A4 ee 


12+by—dx 


| 


Make the fifth and ſeventh Equations cqul to one another 


8| 


9 


9 * 10 
3 111 
II + 6ml| 


. By the oy 


Step 


AL'CEBRA 


4 [4a =pe—m 


5 


7 FP 


12 
13 


pemm_ 


a= od ed 00g 
4 


6 ba=z+xe 


ZT 


240 
— 4 


4 


9 22 7 
s 8 6m hari = dz + dxe 


bpe—daxe—bm=dz 
bpe—dxe=dz+bm. 
e= 33" 25, the Number 


. =ZX**= 50, the Number of 


(Eggs A had. 


Pounds: 


9 42 — 4 A — 350. 
Queſtion p 9. Two alas A Fry B, King's at the Gene „- 


Table, were aſked how much they loſt, to which A replied, that 
I lift be multiplied by 3, and add 


if the Number of Pounds [ 
100 to the Pr 7 this Sum is divided by the Number ef 
1 


Pounds B loft, the are Root Li this Sn will be 10 


But if the Pounds B loft be mul tiplied by 250, from which 


_ Produtt ſubſtracting 600, and divid ng the Remainder by the 
Pounds A lift, 
How much | 


the ſquare Root of 5 Boon wag * 2 Fand. 
ad eac FRO lo — 15 MN 


Let 


The Method of reftbving Queſtions, dee 


167. 


Let a = the Pounds A loſt, + = ihe Pounds B loft, * 5 
m = 100, 3 10, 4 = 250, 5 | 


, 


| 


4 


To ind the Value of 4 in we firſt Equation raiſe it to the 


ſecond Power by Art. 49- 
1 Ab- 
3* . * da n enn 
4— n 45 anten 
. = Cn 


'To find the Value of a in the ſecond Equation, raiſe i it to 
the ſecond Power by Art. 49. 


3 one Co- efficient of 5 js greater than zn 6 2 
| other Co- efficient of c, therefore tranſpoſe bb n ne, by Art. 52, 


u. 


| 202 7 OE 35 
7* 48 = 
„„ 2 
50 1119 IT Z=8a 
| Make the ban and ninth Equations * one + another 
: to exterminate a. 
6 9 10 n X24—z | 
„ 4 bb 
10 * 411 b = LLOEE 
11 * bb] 12 | bbnne—bbm=dxe—ds 


1 12 


* 


162 A DE BRA I. 
12 — b bun, 13 —bbm=dxe—dz—bbnne . 
e dxe—dz—bbnne=—bbm _ 
14 +dz| 15] dxe—bbnne=dz—bbm _ * 


15 A-3516 mes dh = 4, the Pounds B 


! (loſt. 
Jy the ninth Step] 17 | @ = v3” © 12 1 (loft, 
ROOF; 


T 
3 — = IO. 


| 2 50 e — 600 . 2. 


Queſtion 56. In the right-angled Triangle ABC, there is 

given the Baſe AB = 4, and the Difference between the Hypo- 
thenuſe AC and . Perpendicular BC = 2. To find the Hypo- 
thenuſe AC and Perpendicular BC? , $4 3 ON 0 


Let Ac a, BC = AB=b=4, mm. 


HFaving put Letters for the three 
Sides of the Triangle, and amongſt 
I theſe there being two unknown 
Quantities à and e, therefore we 
| muſt raiſe two Equations either from 
the Properties of the Figure, or from 
the Conditions of the Queſtion, 
I And in the Solution of Geome- 

I rirical Queſtions, I would recom- 

„,; . Ed mend it to the Learner, that after 
RE ?¼̃¼ OL ED Figure which 
are neceſſary to the Solution of the Queſtion are expreſſed by 
Letters, to obſerve. how many of them are unknown, for gene- 
rally ſo many different Equations are raiſed from the Properties 
of the Figure, or the Conditions of the Queſtion ; afterwards 
the Work is regulated by the Rules already given. + 
Now from the Property of the Figure, the Square of the 
Hypothenuſe AC, or aa, is equal to the Square of the Baſe 

AB, or bb, added to the Square of the Perpendicular BC, 
TY ogy ons OE xo fo 5 
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That is 1 [aa = bb + ee from the Property of 
.. þ the Figuey by 47 el. 


| Becauſe by the Queſtion, the Difference between the Hypothe- 
nuſe AG, or a, and Ferpenguenlar, BC, or e, is = 2, orm. 


2 P by the Condition of the 


ueſtion. 


Hence 


| Heli raiſed the two Equations, proceed as in the forme 
Examples, that is, firſt find the Value of à in the firſt * 


1 by the Extraction of Roots, as at Art. 30. 


1w 2] ee 
Now find the Value of a, in the ſecond Equation, 
2414 ln. 


” 


Ui the third and fourth Equation equal to one mtl 
to exterminate a. 3 | Ss 


3 45 Jo eee 
Becauſd « the unknown Quantity is unde the radical Sien, 


and there being no other Quantities on that Side of the ' 


Equation, but what are under the radical Sign, therefore ſquare 
— Sides of che Equations: as at Art. 49. 


302 16 mm ame fe. 
 6—ee| 7 mm 2me=bb 

qT—mm} 8 '2me=bb—mm 

1 22 


C „ ie ; 
; * Wr Step 10 | n +e 5 5, the Hy;othenuſe AC. 


. To, prove theſe are + the three Sides of a right-angled Tri- 

| angle, ſquare the Hypothenuſe 5, and that will be equal to the 
Square of the Baſe 4, added to the Square of the Perpendicular 
23. for this is the celebrated Property of the right-angled 


riangle to have the Square of the Hypothenuſe equal to the 


Sum: of the 3 of the Baſe and Perpendicular. | 
ig * 3 Queſtian 


ALGEBRA. 


Queſtion 57. In the right- angled. 
/ | Triangle ABC, given the Pergen- 
I ditular BC = 3, and the Difference 
| between the Hypothenuſe AC, and 
| Baſe AB = 1. To find the Hypo- 
| whenuſe AC, and Baſe BA? 


TTT 8 BC A221 
Ales 


Then 42 2 bb Ter, by the prope y of the 
And Figure, as in the laſt Gelten. | 
An 


1 


2 a—e=x by the Queſtion. | 


There being as many Equations raiſed from the Property of 
the Figure, and the Conditions of the Queſtion, as there are 
unknown Quantities, the Work proceeds upon the ſame general 


1 un 2 | 3 [a=y/ bb+ee 
2+] 4 Jamace. 
3.4 5 [KI. N 8 
 $5@&2|6|xx+2xebee=bbhee 
— tC 7 xx + 2xe=bb | 
7 —=xX F2xe=bb —xx F 
9 


3 He 9 40 = = 4, the Baſe AB. 
By the fourth Step | 10 | a = x + e = 5, the Hypothenuſe AC. 


CO Queftion 58. In the right-angled. 
1 Triangle AB C, there a iven the 
| Hypothenuſe AC = 5, the Baſe AB 
| = 4, and the Perpendicular BC=3, 
to find the Perpendicular BD, let 
Ill from the Angle B, upon the Hy- 
| pothemuſe AC, | #1 


* Let Ac l =, AB=m=4s 
B BC 3, DC Sa, AD.. 


The 


4 
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The Queſtion requiring that we find BD, if we find C ” 5 


we can anſwer the Queſtion, for the Triangle B DC i 
night angled Triangle, BD being perpendicular to AC, 2 
ſequently B C being known, and by finding DC, we ſhall 
afterwards eaſily find DB, by the common Property of che 
Triangle. 
It is exactly the ſame, if we find A D, for the Triangle 
AD is ri ed, and AB is given by the Queſtion. 
No BD being a Perpendicular common to the two Tri- 
angles ABD, — BDC, let BD = p, then from the right- 
angled Triangle ABD, we have mm- ee = pp, and by the 
right-angled Triangle CB D, we have xx—aa=Þp Ps from the 
fe Reading ns th t9 lat Qpetioe, | 


| Conſequently 1 —— for both ye 
8 "AUR and xx—aa, are equal to the ſame. 


4 


one another. 

And] 2 jſa+e=8, that is, AD+DC=AC 
I. by the Figure. 

5 [To find the Value of a in the firſt Equa= 
tion. 

- 4 da+mm—ee=xx 

_ 3Hee[gzjaa+$mm=xxee 


aa g= Keen 


Ola=\/xx+ee—mm 
| [Now find the Value of in th ſecond 
2— 47 412 W 1 
6 718 Irre. | 
3020 l .- Mn I-21: 
___yg—eefioſxax—mm=bb-a2be 
10 +26e[11}2beqaxasx—mmzbb 
11+ mmli2|2be +xx=bb+ mm 
 1I2—xx]13|12be= bb+ mm=—xx 
1 14 in e 4 An 


5 1 bound AD to be 3-2 it will be cal 40 8 D Z 
5 by what was ſaid above. Thus, 


| | Quantity pp, and therefore equal. to 


166 ALGEBRA. 
6 the Square of AB. 
— 10.24 the Square of AD. 


5 * (2.4 = DB, the Perpendicular required, - 


5 
; 3 


0 


Queſtion FI the ob⸗ 
B ligue a ADB, there. 
is given the Side AB = 15, 

| the Side BD = 12, and the 
Side AD=6, to find the 


without the Triangle from the 
Angle B, on the Side A D, 
continued. 


15 T his Queſtion will be | 
1 anſwered from finding DC, 

for the Triangle BCD be- 
ing right-angled, and DB 

OE DS Fo 2a being known from finding 

| Ac DE Io 5 48 * DC, we may then find 

1 52 BC from the common Pro- 
perty of the Triangle D B C, as in the laſt Queſtion. 


Let AB=b=1s, 498226 6 
DCS a, then AC = ADD BE S . 


Hheecauſe the Wien ABC is right · an led, therefore if "Mm 
the Square of AB, or bb, we ſubſtract the Square of AC, or 

mm--2mMa + 4a, the Remainder i is the. ow to the Square of 

© C B, Or 26. | 


Therefore | I [45—mm—2ma—aa= ee, 


IE Prin the Triangle DBC is nabe auge. iy whe fame 8 
Reaſoning we have 


Again 1 2 eee. ee. 


Perpendicular B C falling 
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; And 7 2 firſt ny ſecond Equations are each = ee, there- 
ore make them equal to one anpther yhi e | 
Power of e in thc Equations. A JI * 8 \ 3d 


t 8 * 25 
| 9 72 55 * 5 
0 5 2mabxx=bb—mm 7} | 
5 — . 6 M . 
0 95 — — — 


And _— hence we may find B C 25 was ſaid above, thus | 


BD, or 12 De, FEY Nw 
ie no ora =3.75 
A Þ —=2 | 
144 3 323533 
| 3 4623 i 
OS = 4 
11 * 5 1 * 14.6675 | 
n 5 
2 Pia | 1 
129.937 (11. = BC, the Per nd 
21) 29 
— 7 
223) 893 
669 
2269) 24475 
| >: 20427 
I 2054 


| 1683 . 


0 Qaaaratic EQUATIONS. 


56. HEN all the known Quantities are on one Side of 
the Equation, and thoſe Quantities only on the othet 
Side which have ſome Power of the unknown Quantity; then 
if the unknown Quantity appears to be to the ſecond Power or 
Square in one Term, and to the fin Power only in another 

Ferm; or if in one Terfh, its Power or Heighth is double its 
Power or Heighth in another Term, and there is no other Power 
of the unknown Quantity in the Equation, theſe Equations are 
called Quadratic, as in the following Queſtions, 


Queſtion 60. Two Men had ſuch a Number of Shillings, that 
the leſſer being ſubſtracted from the greater, there remains 10: 
But the Number of Shillings one Man had multiplied by the 
Number of Shillings the other Man had, the Produft is 75. To 

find each Man's Number of Shillngs?—\— 


Lat's = the greater Number of Shillings one of the Men 
had, e = the leſſer Number of Shillings the other Man had, 
JJ rr” 


4 133 1 fo . 
"© Y 33 the Queſtion. 
14 „ 3 ja=b+e 285 

e—>el4gjea=Z 

on Tos 

3+4] * 2 

5 xe 6 leeren 


Prom comparing the ſixth Equation with what is ſaid above, 

it appears to be Puadratic, for one Quantity is ee, or e to the 

ſecond Power, and in the other Quantity it is only e, or e to 
JJ ea .. 


„ = 


And 
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And to reſolve this Equation, take 6 the Int of e 
to the firſt Power, and divide it by 2, the Quotient i is 25 which 


ſquare or multiply by itſelf, and the ProduRt i is 5 which add 


| 4 
to > bath Sides of the Equation, thus ; 

Wa 8 

bea ee "x 


The e in the Regifter ſignißes, that the fixth Step | is made : 
2 Square at the * Step, or the err is gb LY, 


Nov ir we compare the Side of the Equation ee +be += 3b 
| ir ſome of the Examples at Art. 34. we ſhall find it to be 
a rational Quantity, or a Square, therefore ru? the Hom 
| Root of both Sides of the AIRS, ; pts 0 Fx 
7 up . 8 [93 Ven + 4 
8-2 FEY ff and Pn en IN 
„N 6 9; ! 
m= 15 "x 
SS 
7 5 


"100 the ſquare Root of ds is 10 
"Hot 41 122 E p 
8 of mes on of the Men bad. 0 


1 


= | Then by u the 9000 . . the Nun wi 4 
| e EL 
Shilling oe other Man had. FER ihe We. a 

2 e 


ll 170 1 ALGEBRA | 
|| hes of: 8e 
W „ 17 8 
| v5 Queſtion 6x. There are two Numbers if the Square of the 
. 1 is taken from the greater, there remains 36: 
l But the greater being added to 6 times the e, the Sum is 
| 1 48. What are he two Numbers & 
it 
li | 8 ” 42 = Pa greater 8 7 = the baer Number, 
Wl b = 36, m = b, 55 149 
| Then I 35 
iſ Wy OY rat Jar he Oe, 
Jil Ie 3 la=b+ee 
2-—mel 4 a'=x —me 
| 3.45 [5 Hee=w—me 
| g—b 6 [eemxr —me—b. 
| 6+me 7 „ 
The unknown Quantities being brought on one Side of 
the Equation, the quation appears to be Ruadratic, by 
ll Art. 56, 
. Noa the Coefficient of the firſt Power of e is m, 
100 Which divided by 2 is Z, this ſquared is = and Adding 
\\'W 8 both sides of the Equation as in we Ht | Queſtion, 43 
0 5 we have 
Y webe [eo freun, 
| | 5 The - 0 1 that the badi Equation f is male a com- 
| pleat Square, at the cjghth Step. 3 —_ 


5 And extracting the Roots of both Sides of the Equation, as 
in p the Jail Queſtion, TR 


$w3 


1 the fourthStep | 


& . 1 
5 2 75 


Queſtion 62 In 


the ſhorteſ Side BC, 


; Sum 15 39. 
and BC? 


a - 


Of Quadratic EC Anon s. 171 
"Bm 2 9 = 


PF 


longeſt Side AB multiplied by 3, is ſubſtracted the Sg 


% 


a—ea=30" 


the Parallelegram A B C D, if 7 pig the 


uare of 


the Remainder will be 5: 


But if the longeſt Side AR is added to 4 times the ſhorteſt Side 
ue Fd ngeſt Side AB. is added to 4 time £ 92 


To find the Sides of the Paralle gram A B. 


E * 1 1 1 
344 
: 2—Ze 


Let a = AB, BC , 4 3, N A, x = 30. 
| PSY *. On TIT | | NY 33 n ; 


| 


eren. 


2e 


3 4 nee 
mee 

1 
gla=x—ze 


Z 2 — 


4 | a= 
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6 2 : | 


4-5 =xX—2e 
. F 
—m\|8ee=dxa—dze—m , 
8 44% I 9 ee dz = dx i 


Mow the Equation appears to be Quadratic by Art. 56. 
and the Co-efficient of e is dz, which divided by 2, is 
7 this ſquared i is CE 1 which added to both Sides has . 


the Equation, as as in the two laſt Examples, we have 


44 44 


"Gp ü 


90 [16] erb tary ln armm 


. And ertrag the Roots of both Sides of the Equaien a 
in the two laſt par el | 


From the fifth Step | 13] a=#—Ze=10= A B. 
PR 0 0 F. 
324 — 225 


e 30 


1 Queſtion 6 6 Two Gentlemen having had their Park ſerved, 
had loft the Account, but remembered, that if the Number of 


ASlcres in A's Park was added to | the Number of Acres in B's 


Part, the Sum was 110: 
But if the Number of Acres in B's Bank. was multiplied & 


26 from which Product ſubſiracting the Square of the Number of 
Acres in A's Park, there remained 400. How many Acres was 


thers in each Park . 


Let 


of Quadr atic EQUATION 8. 


173 


Let a = the Number of Acres in A's Park, e = the Num- 


ber of Acres in B's Park, b= = 110, wy — on, * 1 400. 


1 BYE 7 
a2 IN = ] 7 the "I, 
" 1a) 3 eE TT 5 
214 AN n want 
ws | 3 8 0 
1 x+aa_, x 
i 
6 * 117 „„ 
7—4 4 aa=mb—ma—x 
e 9 00 SO 


- Here the Equition appears e add compleatng the 


Square a as in the former ERIN, we | have 


5 2 | 10 10 Le 


r, I * x TA * 
3 or y 1 mm 
babe x ' 


© kad 4 extradting the Somme Root. of. both Sides 'of the © Equa- 5 | 


ron, as in the former Examples, 
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The Manner of ſubflituting one Qyantity for ſottral 


others explained. 


57. But if, after the Work is prepared for having the Square 
compleated, it appears that the firft Power of the unknown 
Quantity is in more Terms than one, it will be more conve- 
nient to ſub/titute ſome other Letter, for, the Co-efficients of the 
firſt Power of the unknown Quantity, as in the following 
Examples, „ 3 


Queſtion 64. A Gentleman propoſed to give his two Sons, A 
and B, each an Eftate, on the Condition, they could tell him what 
were their Rents, by knowing, that if the Square of the Rent 
of the Eflate he intended to give A was added to the ſame Rent 
multiplied by 7, and the Sum added to the Rent of the Eflate he 
intended to give B, when multiplied by 4, this Sum would. be 

4220 . onus nl 3 Tait Sil ni aarunt 
But if the Sum of the Rents of the tus Eflates was divided by 

10, the Quotient was 11 Pounds, What was the Rent of each 


Let a = the Rent of the Eſtate A was to have, e = the 
Rent of the Eftate B was to have, b = 7, m = 4, d = 4220, 


I ſacdbe+me=d ens 
a + HET fr the Queſtion. 


2 . | 


Theſe being the two Equations which atiſe from the Que- 
tion, and becauſe the Terms are more ſimple that have the un- 
known Quantity e, than thoſe that have the unknown Quantity 
4, it may be more convenient to find the Value of e, in each 
of the two given Equations. This Caution the Learner may 
obſerve ſor the future, to find the Value of that unknown 
Quantity whoſe Terms are the moſt ſimple in the given Equa- 
tions; and thoſe may be taken for the more ſimple, whoſe Powers 
are the loweſt in both the Equations that ariſe from the Que- 
ſtion; thus, if one of the unknown Quantities is only to the fir 
Power in both the given Equations, when the other unknown 
Quantity is to the /econd Power in one of the given Equations, 
the Terms of the former may be ſaid to be more ſunple, and 

4 5 ENS . there- 

pan 


O, Quadratic Equations. 
therefore beſt to find the Value of that unknown 


75 


Quantity: 


The Reader will find this Method dbſerved in the following 9 5 
Queſtions, and comparing their Work wo what is ſaid may 
make this Directian more LS: | 


1—ba 
Juv 


4m 


2 * 5 


6— 4 | 


| J +me=d—be 


me==d—ba—aa” 
T 0 


42 2 


F 


3 

4 

5 

6 ace * D 

7 18 x 

$][px—a== Gtr 15 851 
m : 

mps—ma=zd—ba—aa * 


8 ven 
94e p - 4-2 
10 + EAT e “ 
mern ba—ma=d—mps 


Here the Equation appears to be Quadratic, and the firſt 
Power of à is in two Terms, viz. ba and ma, the two Co- 
efficients being þ and m, and connected by the Sign — 
But b and m, being known Quantities, therefore b m == 7 

— 4 = 3, now ſub/iitute, or 1 = 3 or a u, then 


the laſt Equation is, 
By Subſtitution | | 13] aa 8 2 4 =d—mpx; for by Sub- 
ſtitution za = ba — ma, and therefore in the room of ba — ma, 
we uſe only z a, Now taking 2 for the Co-efficient of a, and 


compleating the Square as before, 


ze a 140 a ＋ ; + =: =d—mp x + 7 Np: 


14215 += inert i 

0 805 | — —. — 25 9 
* uin -= bo, ; 
| . the Rent of the Eſte wa waich A was 
to have. 


rep ſerenth } 17. = = 922 = 50, 1 Rent of _ 


3 wh: ch B was to have, | 
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PROOF. 


: 444744 4e= 4220. 
S 


* 


It may be juſt obſerved to the Learner, that the Method of 
| Subſtitution is only to ſave Trouble and Labour, for after the 
twelfth Step, if we had not ſubſtituted b — m = x, then to have 
compleated the Square, we muſt have divided gi — 1 22 two 


"Co-efficients of a by 2, the Quotient of which i is _ which 
3 2 


nu „and this muſt have been added to 


both Sides of the ; EOS whereas b y ſubſtituting b — m = 2, 
the * to be _ on both Sides of of the 8 is 


an * 


ſquared i is 


Queſtion 65. 4 Draper bought a e of 4 and a 
Parcel of Moollen Cloth, if the Square of the Pounds he gave for 
the Linen Cloth be divided by 4, and to this __ : there is 

added the Pounds each Sort coſt, the Sum is 1000 Pounds : 
But if the Pounds the Linen coſt is added to the Quotient 0 
the Pounds the Moollen coſt, divided by 8, the ! is 6 5 e 
How much was 1 fer each Sort * 

Let a = the Pounds the Linen colt, = the Pounds the 
Woollen coſt, þ = 4, 4 = 1000, m = 8, * = 65. 


5 | By the Queſtion. | 


"4.8 


\ 
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2 m S Im == nx 


5 -m en- n 


4.6 7 [nx —ma=d—g—= 


7+ T +mx—mand—a 


3+ FTT 


9-1 10 eie, 


10 X e ee 


Here the Equation appears ene and the firſt beer of 
the unknown 3 a, has two Co-efficients b and 6 m, both 
which are known, but b—bm =4 — 32 = — 28, 8 
as — 28 is a negative Quantity, ſubſtitate — 2 = — 28, 
22 — m, then the laſt Equation becomes, 

By Subſtitution | 12 | a4—za=bd—bmx, for be a 
is a negative Quantity, In being greater than de And com- 
| n the . as before, 


126 o 13 -=- 


% : 
And extracting the ſquare Root as in _ former Queſſions, 


EE ne ak wan”... 


13 un 2|14 e — 


* * —|15| * = FT. = 6o 
TR | (Pound, the 7 coſt. 


n ** pounds, the 
| 15 1 coſt. 


By the ſixth E- 1]. 
quation, 106 


3 1 OOF, 
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= O48 100. 
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To refolve a Quadratic Equation when the Square of 
the unknown Quantity has a Coefficient. 


. But if the Square of the unknown Quantity has any 
Co-efficient beſides Unity, or 1, then before you begin to com- 
pleat the Square, divide every Term in the Equation by that 


Co- efficient, after which compleat the Square, and proceed as 
before. EE PK OY 


| Queſtion 66. To find two Numbers, that the Square of the 
greater being multiplied by 4, if this Product is added to 3 times 
the leſſer, the Sum ſhall be 1606: 55 „ 
But if 5 times the greater is added to 6 times the leſſer, the 
Sum ſhall be 112. ee e . 


Let @ = the greater Number, 4: the leſſer Number, 
Jp dmy a= nk = r= Gism 11. 


9 . | 5 e I the Queſtion, 
1—baa|l 3 | de=m—baa 
1 1 

e 
2— 7545 4 2254 
5 46 2 — 


8 49 |\dz—dpa=xm—xbaa 
9 xbaaſno|xbaa+dz—dpatxm 
 10—dz|11|xbaa—dpa=xm—dz 


The Equation appearing to be Quadrutic, and all the known 
Quantities, except thoſe which contain the unknown one, being 
on one Side of the Equation, and the higheſt Power of the 
unknown Quantity having a Co- efficient, divide by that Co- 


efficient. E 


| 5 0 
1 wy FF: KP 


To avoid the Trouble of dividing 2, the Co-efficient of a, 

5 x 
by 2, and ſquaring the Quotient, and adding it to both Sides 
of the Equation to compleat the Square, as in the former 


Queſtions, ſubſtitute — 7 = — 2 = — ,625 then, 


By Subſtitution | 


13 | aa — ” a = 25 


| Now extraQling the ſquare Root as in the laſt Queſtion, 


WWW 
1 5 1 21 : FY 
15+=11614= — 7 ＋7 2 is 
„ 2 | (the greater Number. 
Zy the ſixth Step | 17 L = _— = 2, the leſſer Number. 


PROOF. 


| 490 +3e=1606. | 
35 +0ex=112. 


AAS Queſtion 


160 4108 RA. 


Queſtion 67. Two Gamefters, A _ B, lifing at the Goming- 
Tables, upon comparing their Loſſes, found, that if the Square * 
the Pounds A loft was multiplied by 5, and this Product added to 
6 times the Pounds B loft, the Sum was 548 Pounds : © 
But if the Pounds A loft was multiplied by 3, and to this Pro- 
duc adding the Pounds B loft multiplied by 2 the Sum was 46 
Pounds, To find the Laſs of each? 


Let a = the Pounds A loſt, e = the Pounds B loſt, * 5, 
m = 6, 2" I 3% 2 1 46. 


24 
* ee By the Geſtion. 


I—xaal3|me=d—xaa 
d—xaa 


3— 14 e= 
2 ba 
5 —2 


4.6 

| o [rm — 5 

7 * 118 — .. 

| | „ | 
 8xz|9|rm—mba= 2d—zxaq 

9 +zxaaſlo;zxaa+rm—mba=zd 
10—rminlzzaa—mba= zd—rm | 


The Equation being Quadratic, and all thoſe Termgwhich 
contain any Power of a being on one Side of the Equation, | 
| vide by the Co-efficient of its RO Power, 


11 22. 12 5 — 22 2 :d 4 
. | e 2 * 


Ix . — = =—18 


l EY, 
By Subſtitution 130 a « —þ a a= . 


1360 0 be — 


2 & 4 


14 
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14 w I 
15 +£ 


By the fixth Step 


17 


is 45: 


| 
1 — 
2 — . 
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gaa+be=548 


Queſtion 68. Two Brothers, A and B, trying each other's 
Skill in Algebra, ſays the eldeft Oy, the Sum f our Ages 


But, ſays the youngeſt, if they are multip ed together, the Pro- : 
duct i is 500. What is the Age of each of them? ? ; 


Let a = the Agr of the eldeſt, e= the Age of he younget, 
ee 


= 


p 


34 1 20 N 


a+ = þ . By the Wei. 


4 = — . 


4 


7 


| Becauſe the Square of 1 1 
therefore tranſpoſe it, that the higheſt ower of Ge unknown - 
ua may have che affirmative Sign. . 


77 = 


5 = „e 


yantity has the Sign = —, 


. 362 8 


eee = 


$ 
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10 w2 11 ea, Ls 
2 4 


142 12428 24 2 25, the Age 
5 e (of the youngeſt. 


Buy the third Step | 13| a =5—# = 20, the Age of the eldeſt. 


This Anſwer to the Queſtion contains an Alſurdity, for e that 
is put for the Age of the younge/{ Brother is 25, when à that is 
put for the Age of the e/de/? Brother is only 20. 


The two Roots of Quadratic Equations explained. 


509. And now we ſhall explain to the young Analyſt, that in 
every Quadratic Equation, the unknown Quinn has two 
Values or Roots, ſometimes one is affirmative, and the other 
negative, and ſometimes both are affirmative. 
There are three Forms of Quadratic Equations. 
The firſt is the ſixth Step of Queſtion 60, where we have 
Co td i a ee ng ny 
And of this Form are the Equations at Queſtion 61, Step 7. 
Quettion 62, Step 9. Queſtion 63, Step 9. Queſtion 64, 
EL OOPS EEE ira. | E 
The ſecond Form is the twelfth Step of Queſtion 65, where 
we have aa—za=bd—bmx . 55 
And of this Form are the Equations at Queſtion 66, Step 11. 
Queſtion 67, Step 13. © og EG Cd LE 
The Difference between theſe two Forms of Quadratic Equa- 
tions, is only in the loweſt Power of the unknown Quantity 
having the Sign + or —, for in the firſt Form it has the Sign 
+, it being þ e, but in the ſecond Form it has the Sign —, Br 
it is — z 42. And if the Joweſt Power of the unknown Quan- 
tity has feveral Co- ſficients connected by the Signs ++ or —, 
as at Queſtion 64, Step 12. Queſtion 65, Step 11. Then if 
the Sum of the poſitive or affirmative Co-efficients exceeds the 
Sum of the negative Co-efficients, the Equation is of the firſt 
Form: But, on the contrary, if the Sum of the negative Co- 
_ efficients exceeds the Sum of the poſitive or affirmative Co- 
efficients, then the Equation is of the ſecond Form. 


2 Eo But 
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But the third Form is the ninth Step of the laſt Queſtion, - 
where we have e&—5 e = p, Which differs from the other 
two Forms of Quadratic Equations, in this, that if the Side of 
the Equation, which is known, conſiſts but of one Quantity, as 
in the preſent Caſe, it has the Sign — 3 and if that Side of the 
Equation conſiſts of ſeveral known Quantities connected by the 
Signs + or —, that then the Sum of the negative Quantities 
is always greater than the Sum of the affirmative Quantities z 
but in the firſt and ſecond Form, if there is but one known - 
Quantity, which compoſes that Side of the Equation, it will 
always have the affirmative Sign ; and if there are ſeveral known 
Quantities connected by the Signs + or —, that then the 
Sum of the affirmative will always exceed the Sum of the 
_ negative Quantities. RY e 

Now of the two Values or Roots of à in the firſt and ſecond 
Form of Quadratic Equations, one is affirmative, and the other 
negative; and as the negative Value in theſe Equations does 
not come out in the Operation without a Miſtake in the Work, 
therefore theſe two Forms of Quadratic Equations give the 
true Numbers require. > 
But the two Values or Roots of @ in the third Form are both 
_ affirmative, and the Anſwer ſometimes giving one, and ſome- 
times the other Root, and it being doubtful in many Caſes 
which of theſe two Values of a will anſwer the Conditions of 
the Queſtion ; this Form of Quadratic Equations is therefore 
called the Ambiguous Form. 2 | Fe, 
Before we ſhow the Reaſon of theſe two Values or Roots of 
the unknown Quantity in Quadratic Equations, and how from 
having found one Number, or Value, the Learner may find the 
other Number ; we ſhall explain the Diviſion in Algebra, where 

the Quotient conſiſts of ſeveral Quantities connected by the 

Signs + and — _ SS 5 


60. The Nature of Diviſion explained, when the Quotient con i 
/ ſeveral Quantities connected by the Signs P or —, * 
To render this the eaſier to the Learner, let us reſume _ 
| Example 1, Article 22, where we are to divide ab + am by 
4, which being placed as uſual in common Arithmetic, thus, 


Now 


_ - 
— — ——— — 


— 


— — = 
— Ge — 


— — - = — — — 
—ů—5ð— — — — ͤ— — 
> CEO — ͤ —— — 
——— — — — — — 


the Product ab as in common Diviſion, ab 

and ſubſtracting it from ab a m the 
Dividend, there remains am; then find | L!„ñl(cæ 
how many times @ will go in a m, and | 

it is m, that is, mis the Quotient of a m le + am 


divided by a, and becauſe the Signs of 
the Diviſor a, and Dividend am are| 
_ alike, therefore it muſt be + », which}  Aam 
_ in the Quotient, and mul- TT 


in the Quotient, and multiplied by the Diviſor x, and placing 
the Product x x under the Dividend, from which ſubſtracting 


the Signs of xm and x are alike, put + m in the Quotient, by 


xm Tx ab, and ſubſtracting, there remains x a b. 


by which multiply the Diviſor x, and put the Product xab, 


tient is x + m-|- ab. 


144 + ALGEBRA 
| Now the Number of times « may be} 2] 
had in @b is 5, that is, b is the Quotient | a) ab + am (b+m 
of a b divided by a; place b in tg ee 
Quotient, multiply it by @, and place 


tiplied by a, the Product is a , which | 3 

placing under a m, and ſubſtracting it pr 

from a m, there remains o. 5 | 
Hence the Quotient is þ + m. 

oe divide xx + AN Nn ra by x. 


Hr Ten N t 


rn 
m1 


xab 
„* 


Here dividing x x by x, the Quotient is x, which placed 


k,. there remains ]? oO Tre 
Then dividing xm by x, the Quotient is n, or + m, for 


which multiply the Diviſor x, and put the Product x m under 


Then dividing xab by x, the Quotient is ab, or + ab, 
for the Signs of x ab and x are alike, put + ab in the Quotient, 
under x 4b, and ſubſtracting, there remains o, hence the Quo- 


To 


F * 
| 
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To divide xx + 2xa bye +04. IRS 
* N 

"> x. 1 45 


as 


P 
\ waa „ 
* —— . | 5 


Dividing * by x, the Quotient is x, by which multiply ing 

the Diviſor x + a, the Product is x x + x @, which placed under 

the Dividend, and ſubſtracted, there remains x « +a © 
Then dividing & by x, the Quotient is a, or + a, for the 

Signs of x a and a are alike, put ＋ @ in the Quotient, multi- 

plying it by the Diviſor x +4, the Product is x a + a a, which 1 
put under the Remainder & 2 ＋ aa, and ſubſtracting, there — 
remains o, hence the Quotient is x +@ 


To divide aa—bb by a + 6. 
224 % 4 — 11 (a—4 
VVV 2) 


1 e ” ies 


Dividing 23 by a, the Quotient is a, and multiplying the 
Diviſor by a, gives aa + ab, this ſubſtracted from the Divi- 
dend leaves — 26-31; for here the Quantity ab, which is 
to be ſubſtracted, is, by the Rule for Subſtraction, to have its 
Sign changed, and then added, hence + 40 becomes in the 
Remainder —- a. 5ͥͤöĩâ?ê1 
Then dividing — a b by a, the Quotient is — 5, for the 
Signs of ab and à are now- unlike z multiplying the Divifor . 
a ＋ b, by — b, and ſubſtracting the Product - ab — bb, from 
the r — ab , there remains o, hence the Quo- 
tient is a — þ, POE TY. Fs c . 


Too divide 22 - 34 ＋ 3axx—xxxbya— x. 
u) - 34 D -x, , (a- 2 ＋ AU 
444 — 42 8 138 fot 


1 * 


L244 n- 
Fe TR —24aax+20xx 


* —— 


3 


An 


3 . 1 


166% „ne 


In theſe Diviſions we may at Pleaſure take any Term in the 
Dividend we have a Mind to uſe firſt, and find how many 
times any Term in the Diviſor can be had in it, and when the 
Diviſor is multiplied by the Quotient Quantity, we ſubſtract it 
from the whole Dividend, that is, take any Term in the Pro- 
du, from any Term in the Dividend, without regarding 
whether they ſtand immediately over one inoker or no. 

And to diſcover how many times any one Quantity can be 
bad in another, we are only to conſider into what Quantities we 
muſt multiply that Term in the Diviſor, to make it the ſame 
with the Term in the Dividend, at which we aſk the Queſtion. 
Or, it is no more than to find the Quotient, which ariſes from 
dividing that particular Quantity in the Dividend, by the Quan- 
tity in the Diviſor, which is done by the Rules in Diviſion. 
Let us take the laſt Fe, and change the Poſition of the 
Quantities ; 


5 —x+þ+a) —xxx+aaa+ 3 — 30 (x ＋4— 24x 


— ** axx 
"ana ian —3eas 
„ — ax 
2axx—2aax 
24axx—24ax 


where we have the . Quotient as before. | 5 
The Truth of theſe Operations is proved as in „Dieiſon of 
common Numbers, for if the Werk is true, the Quotient being 


multiplied by the Diviſor, the Product will be the given Divi- 
dend; z thus in the laſt Example, 


EK „＋ 44-2 is the Quotient. 
— * ＋ 2 . 


D 44K +2 a x x the product 90 multiplying wx + aa 
_—2ax, by —- r. - 

eee; the Product from multiplying * + 
aa—2ax, by a. 
Toe x * 34 ra z the ſame with the given Di- 
vidend, for though they do not ſtand in the ſame Poſition as 
in the Example, yet as the Quantities in each Term are 
alike, and they have the ſame Co-efficients, and connected by 
the ſame Signs, their Whole V alue, or Amount, muſt be the 


ſame. 
The 
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The Manner of finding ei tap Roc or 1 She of 
7 he unknowbn Quantity + im Quadratic ee 0 


161 . Now to find the other Value of 4, in the Andiguns 
Quadratic Equation, Queſtion 68. 
Take the Work at the Step immediately befire you be into 
| compleat the Square, — is at the ninth Step, where the Equa- 


tion is 5 5 ee -e -p 
Make this Equation equa to not Ing 
by trandſpolings =_ er o 


Then put bein Numbers and it is eee 

"By the Work we found \n..+ 4.S2 
Make this Equation equal to noting, by tranſ- I eas 
poſing the 25, thus, = 3 5 


Then divide ee—45 e Thy 500 by e- — 25, * 


250748, 560 (+—20 
ee 2560 
"7-570 00 Grad: - 
ER. 

12 85 1 FS 


%, 


_ Hence the © Quotient is e— 20, 1 a8 os Dividend i is 0 
for ee 2 + 500 = © as above; and as the Diviſor e— 25 
is nothing, for e— 25 = 0 as above, it follows that che Quotient 
muſt be nothing, or equal to nothing, that is, „ — 20 2 0; then 
tranſpoſing 20, we have e 20, which is the other Value of «, 
in this Quadratic Ambiguous Equation z therefore, I ſay the 
youngeſt Brother was but 20 Years of Age. 
And upon this Value of e, if we take the third Step of "1 
Work to the Queſtion, that i is, a = — e, we ſhall find a = 25, 
whence the elde/? Brother was 25 Years of Age, and theſe are 
| the true Ages of the two Brothers; for their Ages anſwer the 
| Conditions of the Queſtion, and it is a poſlible Caſe, whereas 
though the other Numbers anſwered the Conditions of the 
_ Queſtion, yet it was impoſſible for the preg Vrother" to be 
253 when the elde ** was but 20 Vears old, | 1 


B b 2 5 1 DS 


3 ALGEBRA. 


From the Work of the Queſtion we found — e=25 
But now we have found = l 
The Sum of theſe two Values of „ is N 


But obſerving where we put this Quadratic e ws. 
Numbers, and made it equal to nothing, we ſhall find the 
Co-efficient of the firſt Power of e to be — 45, but the Sum of 
the two Values of eis + 45, as above, and concerning _ 
rat Equations, * give us this vy 


s C R O i M. 


62. That in Quadratic Equations the Sum 7. Both the hs, 
er Values, of the unknown See, is equal to the Co-efficient 
„F the loweft Power of the unknown py with; at the Step im- 
mediately preceding the compleating the Square, but will have the 
contrary Sign; that is, if the Co- efficient of the loweſt Power 
of the unknown pony has the Sign +, the Sum of both 
the Roots will be the ſame as the Co-efficient, but will have 
the Sign —. 

And if the Co- efficient of the loweſt Power of the unknown 
Quantity has the Sign —, then the Sum of both the Roots, 
or Values, will be the ſame as the Co-efficient, but will have 
the Sign +. 
> ——_ having found any one | Root, the other is eaſily 
: oun . | 


, 
, 


63. To fad the other V. alue 75 the We Dyantity in the 
F Bi. of Duadratic Equations, or where the Co-effictent 0 ih 
| er, ower of the unknown Quantity has the Sign T, it is done 
by adding the Value of the unknown Quantity found from the 
Operation, to the Co-efficient of its lows) Power, and to their 
Sum py e the Sign —, Bhs 


Thus at Queſtion 69, Step 6, the Co 4 0 of 4 10 4 
is 5, or FOO. 
To which plas the Value of 5 as found * N 

Operation 3 


The Sum is „„ _ 1 1 7 


* 
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And eng to this 15 the Sign —, and this is the other 
Value of e, that is, e = — 15, Which is an ＋ Value 
of e, it being abſurd for a e any to be _— to a 
negative one. 
However, we ſhall find this-5 
ceed by Diviſion according to the ireQtions at Art, 61. 
For the fixth Step, Queſtion 60, is that which immediate- 
iy 1 the ompleating. the 5 where the a 

ED „een 3 
* Which i is in Numbers * * %s 

on 

e e 6 * es 19 1 e 


6, {+ 9 en 1 3 
* „ : * Z 1 1 1 s * 


the Wer — e e='s . 
WS _ ee, Fquaionequal toning 898 0 


19780 


Then dividing + e + 10 e—75 by Fn 5. be iupal 


en, öebis 9 21 547 wo 
9 . 3.2 No 2447 WE $471 9401 j ies 
885 157 75 3 | 
15 67 016 9% : 


Hence the Quotient is e + Is, but as os Dividekd is equa al 
to nothing, for ee + 104—75 So, and as the Diviſor e — 5 
is equal to nothing, for e— 5 = ©, as above, conſequently the 
Quotient muſt be equal to nothing, that is, e . Is = Os, by 
tranſpoſing the 15, we have = 15, as before. . 
For another Example of this Kind take Queſtion'6r; Wha 

the ſeventh Step is that which immediately precedes the com- 
— * the Square, the Equation being er Pme= x— 6b; 

i 


- Which being put in Numbers is” = oe ＋ 6 11 if 


By tranſpoſing 112, to make che Dos: . 
tion equal to nothing, we " NW 1 + 64—112=0 


0 *. *% * of 1 
7 A 4 N e * 8 8 
: \ : I'D, OP "54 % o » > 


By the Work it wa found, 1 Bt 


T ranſpoſing 8, to make the 1 an i . 
As, we bare 13 


2 * 


Ad ane to find the ater Rox of of, . 1 = oy 


7% {a P 
* 4 \ * , 4 * A 
| : $ g C3 
: 1 3 * I | : + $4 * 7 : me n * 
— 45 = 7 , X "= g* # $ 3M y 4 10 . & L 4 
; 1 g 


1 cu_ l 
* 


y Value of e, if we pro- oy 


— — — *l 


- — — - — — — — — — — — — a> = 
— — — — rr PE IS A II IEPA SR pe — — — — — pe rota ” — — — — — — — — 
Q N SAS "4 7 = - 2 - = 
n — C ny - 2 2 — 2 — = x — — ” — r - 
— — — — — — * — — 1 — — — — wees =: — — 
— — — be 5 — — I — — — 


—— 
— . — —ͤ—P— , — . , 


pn by — — 
— — — — ———— — 
— — . ß — — = 
- 


— 


- — 
a . ———— 


14 for the other, or imaginary Value of e, the ſame as 
before. 


may try Queſtion 62, Step 9. Queſtion 63, Step 9. Queſtion 
64, Step 12, or 13, which are Equations of this wa Horms 
as wel as ſome that aw them, 


+ 25 f 1d the other Value or Root of the uhlnows Quan 


Co efficient of the loweſt Power of the unknown Quantity has 
the Sign —; in this Caſe ſub/fra? the Co-efficient of the Inwefl 


given Eguc tion, at = op immediate 


10 4 DEB N 
| 0048. 1 


28 


„—— 


, T4 e—112 © 
14e— 112 


Hare 


Hence the Quotient i is e 14, which for the "TER Neben as 
before, it is e + 14 = = o, hence = — 14s for the other 
Value of e. 


And this Value of e wil be found by the Rule Art, 62. 


Thus at Queſtion 61, Step ”, the Co-efficient of 2 6 
is m, or 

To which ang the Value of & found at 56 7h, 
Operation — 


The Sum i is e (4.61 No | I4 
Then by the Rule elder the Sign — to 14, we have 


But if we add theſe two Values of £ together, we en find 
their dum anſwer to the Scholium, Art. ON... 


"The ell Vole of rb. - +. 10 8 
The ſecond Value of e is = =. 
Hence their Sum is the dame with the Coefficient * e, but 5 


"Hh the contrary Sigg. 
If the Reader has a Mind to 1 this Speculation, he 


way in the Second Form of Quadratic Equations. ; 


"RC The ſecond Form of Quadratic Equations, is when the 


Power, ſuppoſing it affirmative, of the unknown 3 in the 
e compleating 
1 | ; the | 


o aids: E QUATIONS, 19x | 


e Square the Value of the unknoon Quantity found by the 
wel to 1 Laa, r 4 the Sign —, and it 2 be the other 
Value of the unknown Quantity. Or place down the Co-efficient | 

ith its Sign —, to which add the V, = of the unknown Quantity 
found by the Wark,” and to this Sum prefix the Sign —, and it will 
be the other Value, or Root of the unknown Quantity, 

An Equation of this ſecond Form is Step 12, _— 65, 
where we haye a 4 4 K bd—bmx 


on 1 
: 
, 4 = 


Here the Co-efficient of a, id x, or Supa eee 
And the Value of @ found in that Equation ies 4. 60 


The Sum is 32, but to it prefix the Sign —. a 0 
it is — 32, the other Value of a, which is Imaginary, — = 32 
as it has the Sign . | $3 
And if we proceed by Diviſion according to the DireRions at 
Art. 61. we ſhall find this imaginary Value of a, _ 
Thus if we take the twelfth Step of Queſtion 65, which 
| immediately en, compleating the Square, we have this 
Equation | 244 —za'=bd —bma 
W hich being out in Numbers i is 44 — 28 4 = 1920 


Tranſpoſing 1920 to make . . 
Equation equal - — g 1 5 12 42— 284 — 1920 2 


B the Work it was 27 . 5 . 15 
. 60 ta make the Equation equal to | 
nothing R } a—bo=0 


And dividi ing | to find the other Root of a, as before; 5 


a—bo)aa—28a— 1920 (+32 
FA SO , 8 
"3:a—T020 
324 — 1970 


| - Hos the Co 10 + 32 which 1 the HA 5 
and Diviſor are each equal to nothing, en the Quotient 
muſt be equal to nothing, hende 4 ＋ 32 2 o 


By tranſpofing 32, we have 422 3 the ſame 
5 imaginary Value of @, as before, 
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ay 7M 


| the n, Value of a, the ſame as before. 


ALGE BRA 
And if we add theſe two Values of a together, we ; tall find 
their Sum agree with the Scholium, Art. 62. 


The Value of à found by the Operation, Queſtion 65, is 60 
The Value of @ now found is 9 i 


Their Sum is 28, or + 28, the ſame Number as %} 28 


— 32 


Co- efficient of a, dut * a contrary Sign - 


Another Equation of this ſecond Form is Queſtion 07, 
Step 13, where the Equation is aa — 4 44 — hen 
©: WE 


Which being put into Numbers is aa—1.8a=82 
Tranſpoſing 82, to make the Equa- . 


tion equal to not bing 


a=10 
— 102 


By the Work it was fou 
Tranſpoling 10 to make the . equal Jem 


And dividing to find the other Value of a, as before, 
4 10.044 — 18 a — 82 (a+8.2 


ee 104 
© * 


N 
8.242 — 82 


— 8 = 


— 


Hence the Quotient i is a + 8.2 which 0 be equal to nothing, 
for the Dividend and Diviſor are each equal to nothing : but if 


a+82='0, 
By tranſpoſing 8.2 we have a = — 8.2 which } is the other 


*Valy ue of a, and it is 7maginary, becauſe it has the Sign —, 


The fame 3 Value of a may be found by Art. 64, ; 


thus, "P 


The Co efficient of a, is „5 1 
The Value of a found by the Queſtion, 3 is 7 66 a "Wil. 


The Sum is — >; — 8. Hap 


—_— 


| Now to this 8.2 prefix the Sign —, 8 we be —8.2 for 


3 


3 Equation equal to nothing 
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Add if theſe two Values of 4 are added together, their Som 
will agree with the * * 62. 


1 ͤĩ I ARTE „ 


The ſecond Value of a, is 271 3 — —8.2 
Sum | FF 


But the Co- efficient of * is — 1.8 


65. But in the ambiguous, or third Form of | 
- _ Quadratic Equations, 


IV the Palue of the unknown Quantit found by the ben 
is Juhſtracted from the Co-efficient of its loweft Power, at the 
Step immediately before the Square is compleated, the Cs. -efficient 


being ſuppoſed affirmative, the Remainder is its other Value. 


\t Queſtion 68, Step 9, the Co- efficient of e'is 4, or 41 
The Value of 2, found | by the Operation, ies 25 
The * is the other Value of e 8 . =» 


And it is this ſecond Value of e that is the true Anſwer to 
the Queſtion, as was obſerved Page 187; and here the 
Learner may again obſerve, that both the Values in this Caſe 


are affirmative, which makes this be called the ambiguous Caſe, 


but in the other two preceding Caſes, or in the four former 
Examples, the other Value of the unknown Quantity was 
negative, which is only an imaginary Value, it being impoſlible 
for an affirmative, or poſitive Quantity, which the Queſtion 
requires, to be a negative, or equal to a negative Quantity. ; 

But we may find the other Value of e, in this ambiguous Caſe, 


5 by Diviſion, as in the former Inſtances, thus, 


The Equation, Queſtion 68, Step q, 


immediately before the N was com- am. 5 — — * 


pleated, is 1 7 5) 
Which being put in Niners. is is 45 2 50 


Traveling 500 0 me f e, $20 


e 3 A 
ranſpoſing 2 5• to make the Laasch equal | hes 
to _— 


. PO Wo 


1% ALGEBRA. 


And dividing to find the other Value, or Root of e, 38 
before, © © 


2907-46. + 500 (e—20 
ee 25 

ee 20 ＋ 500 

| — 204 + 500 


— 5 — — 
8 F - N 


0 


Hence the Quotient is e— 20, which muſt be equal to nothing, 
| for the Reaſon in the former Caſes, but if — 20 20 
Tranſpoſing 20, we have - - #= 20 the 

other Value of e, the ſame as before. ; 

And in this ambiguous Caſe, if we add the two Values of 4 
together, we ſhall find them agree with what is ſaid at che 
Se alium, Art. 62, 


The firſt Value of e, is Fey TO 23 


_ The ſecond Value of 15 „„ % EE = 


But the Co-effcient of e, is — 16. 


'E be Miner f expreſſing the two Roots 0 f an 
ene Reaaratic E quation explained 


66. Now to. explain the uſual Manger in which Algebrai ily. 
| e the Value of the unknown Quantity, in the ambiguous 


Quadratic Equation ; Jet us reſume the Solution of Queſtion 68, 
at the eighth Step, where chers! is this 


| Equation | ee=$e—þ — 
l F * 
2 ee -e 
e Þ | | 4 4 


8 
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is, prefix-both the Signs + —_— to the Lr ward 
the pow Sigh, for that being added 1 to ma or the rational Quay. 

rities on that Side of the Equatiah, 296 one of the Values e 7 6 
ut if it is fulſttafted from ©. =; er the/rational Sm en that 
Side 6 * Equation, then it i giv the he; Value y o . chad, 


© © 4; MH 8 


Tha 
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$=45 A4 > 1 

| s= 45. | r | 'S 25 W OEAGY f 
225 
180 15 


5 4/4 * 22 


VERT 
=> 


—p = $09. 
6.25 = = pla = n 
— — 
45) 225 
.- "ax. 

* 


Then to find the two Values or Roots of „. 


LO i= 3 i 191 . : 
7 =2s Te 


"20. the * Value of e, which two vibes 
of care the fame as we found at Art, 61. 


8 And 


2 
— — 


— — — — 
. — — — — —é 
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—— — 
CES Sn on 
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And this is the common Method in which 1 2 ſet 
Penne or .expreſs the Value of the unknown Quantity, in the 
ambiguens Quadratic Equation. 

The Reaſon, of Quadratic Equations having two ares 
Values of the ſame unknown Quantity, is becauſe the ſame 
Quadratic Equation can be formed from two different Suppoſi- 
tions, or Values of the unknown Quantity, or ſuppoſing the 
ſame unknown Quantity to be equal to two different Number. 

For let us reſume the Equation - e == - p, or ee—4 
= — 500, in this ambiguous Equation we founc the firſt V 8 
of e to be 25, v7 making e equal to 253 we OD 


— = * — ISR ORR Rt POE E ²·ð wü ••·ůͥnu IE. 
— — — — — — — po q 
* — : > 3 — — > — —_— * 


| I 4 = =: 
. #5 2 | ee = 62g 

Multplying the firſt „„ 
Equation by — 45, the ( 
Cos: efficient of e, in the 3 
given Equation - + 4 | | 
Ys "4+ 3:1 4.1; £6 —45 e=— 500, ths fans 
C Quadratic 
3 


—45 == 1 


And if we take the other Value of e, viz, 20, we can form 
| the mo Equation, for 


Es 1 £= a0 

22. £62,490 
1 45 the Co- 5 
efficient of e, in the 


given Equation — | 

VVV 273 45 — 500, the fag 
Ie with the. given No ds 
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Likewiſe if we take the firſt Form of Quadratic Equations, 
biz. ee +be=m, or ee + 102 = 75, ſee Queſtion bo, Step 6. 
Now the two Values of e in this Equation we found to be 5, 
and — 15, and from either of theſe Values of e, we Can n form 

7 the given Quadratic Equation, 


— 
—— ͤ üGü—᷑4Uͤͤ w ms 
. n 
— x = <P Ins 
— — — - 
> — — 


Suppoſe 1 [e= 5 
I@2] 2 Jee=25 


2 W 


. 


cient of e, in the given 


given Equation + 


| effcien of a, as above 
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Equation = 


. 
Again, ſuppoſe 
| Again, ſuppoſe 


x * ion as above 


273 


3 


102 50 


4 | ee+ 10 275. the ame with 


1 the N 


15 


2 225, for — 15 * — 15 


= + 2 the IO” "I 


| alike. 
10 — 15 


274 10 15, eK 


* 


quation as before. 


And if we take the ſecond "IE of Quadratic Equations, vin. 
aa—za=bd—bmx, oraa—28a= 1920, ſee Queſtion 


65, Step 12. The two Values of à in this 


uation we found 


to be 60, and — 32, from either of which we can form the 


given * for 


Seppoh 


18 2 


| I x — 28 the Co- ) 
efficient of a, in te 


2+3 


Again, if 
e 


1x — 28 the Co- 


"os . 


1 „ 
art . * 
a 4 685 go 
4. 


— 28 14 = _ 1680 


2 


1 


NE = 1920, the ſame 


1 - with the given OS 


S * P k : 2 


ODA e 1 6 
e 1024, for — 32 K —32 
—280= dg6forma8 3h 


aa — 28 4 = 1920, the ſme 5 


s ; with the given Equation, 
{ins this the Learner may obſerve that makin 


the unknown 


Quantity equal to either of its Values, and raiſing this Equation to 
2 Eguation, aſter it has been 


the Square, and adding it to 
multiplied by the Co-efficient 


vantity in the Quadratic 


Ruadratic E 3 


1 


the lowefi Power of the unknewn 


Meation, this Sum worll br the woven 


Queſtion 2 


S ATU 


Queſtion 69. Two Men, A and B, diſcourſg of their Shil- 
Lngs, A, who had the greateſt Number, ſaid, if my Number of 
Shillings it divided by 2 , and this Quotient is added to your 
Number of Shillings, the Sum will be 1 5: 

But if the Sum of both our Shillings is multiplied 15 4, and 
this Product divided by 10, the Quotient will be 22. How many 
Shillings had each Perſon ß „ 


— 
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Let a= the Number of Shillings A had, or the greateſt 
Number 1 5 5 the Number of Shillings B had, or leſſet Number, 
= 13, M= 4, 1 10, d=22 


EE — — —— ͤ ͤ—AiErn¶] —————— 
— — - — — ol 
x ——— OUTLET I reg 
- — 8 —— 
— — 2 R N nn No > 
2 - . — — 


1X e 
3 — e; 


3 

4 JT 
2 xn S MTN d 

6 

7 


5 — me| 0]ma=dn—me ” 
dn—me 


— 


* 


6 -n 7 | 
he m_ 


47 | 8 == ee. 

_ 8 * 9 [|dn—me=mse —mee 
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Here the Equation appears to be Duadratic, and of the ambi- 
 guous Kind; becauſe dn, the known Side of the Equation, has 
the negative Sign. Then by Art. 58, dividing by n, the Co- 


124m 13] ce=e—re=—, For m be. 


ing in every Term on one Side of the Equation, dividing that 
= of the Equation by m, is only to caſt away m, out of every 
Term of that Side of the Equation, and to divide the * 


3 


"4 


' - 
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Side of the Equation is only to place m as a Denominator to it. 


The Equation being now prepared for compleating the Square, 
and the firſt Power of e being in two Terms, viz. — e, 
whoſe Co-efficients ate — 1, and —$ 


Therefore | | Subſtitute — 2 = — 1 — 7, then by 
| Subſtitution | 14 | ee—ze=— 5 


1 a 4 
15 un 2 hs * 
5 K * 
16 + 21 * KV 7 * 43, 
„ 1 (that is, e is either 5, or 1. 


And if e is 5, we ſhall find à = 50, by the fourth Step, 

Z which two Numbers of Shillings anſwer the Conditions of the 
3 Queſtion; or, if we ſuppoſe e = 11, then by the fourth Step 
we ſhall find a = 44, which two Numbers will likewiſe anſwer 


the Conditions of the Queſtion : But ſometimes one of the 


X Numbers, or Roots, of theſe ambiguous Equations, will not 
XZ anſwer all the Conditions of the Queſtion, as at Queſtion 74, 
1 and then the other Root muſt be found. | CEE 


= Queſtion 70. Two Merchants, A and B, had gained in Trade, 

= hut A, who gained the moſt, found, that if the Square of the 

| Pounds he gained was multiplied by 2, and the Product added to 

= 8 times the Pounds B gained, if this Sum was divided by 4, the 
Quotient was 816 Pounds : e 


But if 3 times the Pounds A gained, was added to 10 times 


the Pounds B gained, and this Sum divided by 40, the Quotient 


wwas 5 Pounds, How many Pounds had each Man gained? 


: |, Put «= the Pounds gained by A, + = the Pounds gained 
; by B, 0: 5s 2, 2 = 8, Pp — 4 4 — 816, b — 3z 2 — 10, 
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By the Queſtion. 


xaaFme—pd 
me =pd—xaa 
—_ d—xaa 
e= — 
| © 0M 
ba+ze=rn 
R = Hom Od 
13 
122 — 
| % 
rn—ba 
2 


- x4 

= 7 
d—zxaa 
ns 


| Io Fir ban 2D 


| 11 | min — mn ba=2zþ d—zxaa 


 Tranſpoſe zxa a, that the higheſt Power of the unkn _ 
Quantity may have the Sign P. 


11+ 24 424 


12 — ze] 


144 


z x , nr n- nba 254 
zxaa—mba = zpd—myrn 


13 


The Equation now appears to be Quadratic, but to know if 


it is ambiguous, find which Quantit 


but zpd is 32040, 


is greateſt zpd, ormr n, 


and mr 1 is 9 1600, hence 2% d—mrn 


= 32640 — 1600 = 31040, which being an affirmative Num- 


ber, the Equation is not ambiguous, by Art. 59. 
cauſe the Square of the unknown Quanti 


13 2 


Subſtitution | 


* 


5 1 
Hs + 


But be- 
ty has a Co- efficient, 


„„ 21 % api are 
14 | „eee 
e * * & 7 8 
then by 
144 — 14 = ms Wie. 

* zZpd—mrn 
_ 


| Subſtitute _ = — 


16 


24—144 2 


wh M 
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Jo tþos. 26g ria — 1 
| | Tg” (2p 4 RR 
7+ +: Bon ELLE EL 


(= 40, the Pounds ey by A. 


By the eighth Step | 19 7 —— = 8, ; the Pounds -_ 


* 71, A Father, by bis Will, t *y bis two Sons, A at 
B, ſuch a Portion, whereof A had the greatefl Fortune ; that if 
\ the Square of the Number of Pounds he was to have, be multiplied 
by 2, fx to this Product there is added the Number of Pounds B 
was to have multiplied by 35, the Sum was 6400 Pounds : 
But if the Number of Pounds A was to have, be multiplied by 
20, and this Produft added to the Number of Pounds B was to 
have multiplied 7 1 15. the Sum was 1600 Pounds. To find the 
Fortune of each E 


Let's ='the Fortuns of A, +a Fits of B, 3 
v5.3 £5 0 þ = 20, z = 15, r= 1600. 3 


5 


| 4 
. | } By the 2 


I 
2 1 
2 3 | me=d—xaa 
z—m|4|e= 4— 4 4 
e N ol 
2—ba]l 5 |ze=r—ba 
g+=| 6| == 
4.617 
ee eee 
4 8xm| 9 [mr—mba=zd—zx00 


| Tranſpoſe 2 1 4 a, that the W Power of a _y be 
| effrmative, 
3 
zxaa—mba=zd—mr. 


3 = Ys The 


9+ 2260 | 10 


10 mr 


11 
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The Equation: now appears to be Sede, Ty to know if 
it is ambiguous, find what zd and mr are in Numbers. But 
z24— mr = 96000 — 56000. = 40000, a poſitive Quantity, 
whence the Equation is not ambiguous by Art. 59 And be- 
cauſe the Square of the unknown Quantity bas a Co. efficient, 
therefore * ow =” | 


* 11x J 22 babes beak 
fy 0 —:-(/.- BX 
hs A Subſtitute — 5 = e then * 
. ; ag ung 
: 2 (| 1 4 
Subſtitution | 13 4 1 8 2 3 
„eee N ; 
136014 24 — 34 4233 mr 4 
F 
! ²˙ V 
IN 15 — — a 5 + wel 
e 2 YT & * 
1 Iz d - nr , ss 5 
15 + + 226 ZE ———+—-:+-. 
| 2 * 1 2 


: = 49. 9999, &; Rs of the TmperfeQion of the Decimal 8 
F Faction 3 3 the, true Nenne being 50, from which by . 


The fixth Sie 1 17 . — eee t 


Queſtion TS, What are , hee _ Numbers, the Quotient i 
of the greater divided by 55 and added to the 1. the Sum 
: 

But the Product of 0 1200 Number: divided by 45 the Quiet 
ts 40 FE | LY 

Put @ = the greater Maher, . : the leer Number, 
eee SEW” 5 ; 


2 JJJ%%%% / ͤ 
INM 3 ja +me=mp 
3— n 4 ja=mp—me 
2 & 41 5 147 d EEE 
. 3 
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23% [5 io | 
* 6 att | 
e 
7 * e 8 [AY = np. -. e 
8$+meel 9 fne r=n. 


g—dsx| ion np -= _ 
10—mpe|11|mee—mpe =—dx 


Herd the Equation not only appears Luadratic, but b 
for dx the known Side of the OR is OS. . Now. 


by ape 58. 
11 eL ; | 
12c0 
as y _=_ 
14 +£ 15 9 e wo 
JOGOS OY | | 
3 that is, eis either 8, WAL But if 
„ 8, then b 
The ſixth Step 16 2 * 2 = 20. Or if. e= = 4, new” 


a = 40, cither of _ anſwers the Queſtion | 


Queſtion 7 3. Two young rn having been at_the g 4 
Tables, and being aſked by their Friend what they loft, which being 
_ aſhamed to awn, 4 faid, if the Number of Pounds I loft is divided 
by 4, and this added to the Number of Pounds B ls of divided by 2, 5 
the Sum is 9 Pounds 5 1 
But if the Product of the Number of Pound; we e both bo oft is 1 
divided by 10, and extrafting the ſquare Root of this tp 
= W How much did each Perſon lie hes 


Let a = the Number of Pounds loſt by 5 1 - the wes 4 
| of Poundy af by B, b==4, 4d = 2, M, p = 10: as the : 
Number 4 is in the firſt Part of the Queſtion, and it ning 
again repeated, there | is v0 WY Os pn for ed no Letter, 3 
1 | 2 1 128 BY ; 


4 
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8 fer S=n] 

| 5 By the Queſtion, 
1 | ae — 

| 85 [HSE | N 
| AIC ITO 

3 * 18 n- 

| 20 205 F'= 84 

| 5 „6A 

6 — 71 2 2 

N | WI 

| „ be 

| 4-718 8 Wy 

| a 44 „% 

| by e 9 po me 7 

9 x d|10 in 


e Dividing by &, by Art. 5 
10 —bliijdpb=dme—ee 7 
m To have the higheſt Power of c W. 


JJ tranſpoſe ce. 
| 11+eeſi2l-e+dpb=dme 
3 12 —dpblizlee=dme—dpb 
13—dme|14 ee—dme=—dpb ↄ | 
= Here the Equation appears quadratic, 


and 1 
| 4422 2 46 


— 2 


2 | r 
15 216 [== c 2 
FEY 2 V . — en 


5 that i is, 6 is aide 8, or 10, whence oy” . band, or ſeventh 
: Hieps, wet ſhall find a = 20, or 16. 


| Queſtion 74. 75 ah „ tee Triangle A BC, wb 16 
given the Hypothenuſe AC = 10, and the Sum of the Baſe AB 
and Perpendicular BC = 14. To find the Baſe A * and Per- 


| * BC? bee Fi igurey Page 299; In 


— — .. . ͤÄT——— ͤ— m m rn een 
— - * : . . — BIASED TAP TOLL A Cn SNIPPET IEF ea ͤ— cate 8 
a _ 
; I * 
L "A 1 —— 
— 

— %. 
= 8 * . 


| Of Quadratic 4 Py | 
Let AC=b = 10, Fed orig ee AB 41 and 
becauſe AB + BC = n an 


or ag we have BC =d—a. | | i 


Having expreſſed all the Sides of the Fig igure in \ Symbols, and 
there being but one unknown Quantity, we are only to raiſe 
one Equation from the Property of the igure 3 and the Triangle 
ABC being right-angled, we have by 47 e 1 the Square of the 
Hypothenuſe A C, or 63, equal to the Square of the Baſe AB, 
er aa, added to the Square of the — BC, © or d 5 
244, that. b., | £7 

RET) a Ltd ao ov 
12 44 Annen. 


e the Equation appears quadratic, and vin" 4 4 is 
greater than-b , it is Jikewiſe ambiguous, for bb —dd= 100 
— 196 = — 96 a negative Quantity z but as the Square of the 
unknown Quantity * a Co- efficient, therefore divide by” it 

«3 Art. 38. | 


2 +2 7 3 - ee. 


| 3-041 44 ts 24. | bo | 


; 434 £ 6 «1+ AED 


from whends' the Baſe A B may be either 8, orb; f 
the Baſe 8, then becauſe by the Queſtion, the Sum of the Ba 4 
and Perpendicular i is 14, the Perpendicular BC will be 6; but 
if we ſuppoſe the Baſe to be 6, then from the ſame. Reaſoning | 
the Perpendicular B C will be 8. | | 
And the Queſtion not limiting which is lues, either the 
Baſe AB, or Perpendicular BC, we may take either 6, or 8, ö 
for the Length of the Baſe AB, for either will anſwer che Con- 255 | 
ditions of the Queſtion. 


N But if the Queſtion had ſaid that the Baſe AB, is og 5 1 
than the Perpendicular. B C, then. we muſt take a 4 


2 ; | 
re, by which ae all find th rere 


206 


4 L. 0 E B Ru 
Ache BC= 260 65 Ws G's — 4 Wer 1 


== 6, then we ſhall find the Perpendiculgr BC= 8. . can- 
not de, becauſe the Queſtion is ſuppoſed to determine the aſe 
A B, to be W than the Perpendicular WES” 1 


. 4 


Queſtion - 6. 1 the rieh-akflel 

a F ABC, given the Hypothe- 

| nuſe AC = 10, the Perpendicular 
BC, being ſhorter than the Baſe 

9 B, by ſubſtracting the Perpendi- + 
= | culer BC from the Baſe A B, and 

| multiplying the Difference by 20, 


is and drviding this Product by 8, the 


Quotient is 5. What is the Length 


* 
A FE 
* * 1 —_ » 
& 3 : * 


23. 


; Spe boch Sides of the + Equinion, / becauſe the unknown 
| ee is under the radical Sign. . 5 


3 
9 


10 + ddee 


11 — 2 2 1 m | 
Pg 


| 28 xmm+2amdeoþ dee 


—B of the the Boſe AB, and e 


| da—de _ 
Tm 


| aa= bb — 


Let AC=b= 10, A= 5 d= 20, m=8, _ 


| aaÞee=bh by the Property of the 


Figure, as in the laſt Queſtion. 
2 by the Queſtion, 


bt „ 
da - de 2 2 


da z Te 
4 =: * | 


=3b— 
22 2 


I zzmm-+2zmde2ddee=b3dd 


1 2ddce+2umde= bbdd aunt | 
nin 8 


of G5. E TRAV o N s. 


That is 


* . 4 
11191 8. 4 4 
5 ; >” FR * 8 ; 4 


} 1 : 
: . 


2 


244 
in n Diviſion, 


% 


2% 
1. 88 
| 207 | 


N. . 
1175 


e eee 
5 24d © 500 


* 4 2 z ne e. or R 


* me. | 


. 


berauſs both the „ ter ec + * * having . ts 


whole Side of the Equation muſt be 
the other Side of the Equation 
_ wiſe an affirmative Quantity wo 
tity, which i is abſurd; DOS. 


24 


18 e 
br | 


| 
| þ 
; 24 » E 5 ; 


pet 


Then 6 Sep o 19 


1 288888 


n aud conſequently 


mult be alſo affirmative;; other- | 
pd be da to a e Quan- 


PRIN 


88 ven 5 * 


2 Subſtitute + - . =, by an. 37. 
1 00+ a0 


I ee 


7 4 X 2 * 1 n 7 
4 0 * 


Ty . ö * 
— ; 


1 
2 228222 


* 


Lot. 
* 


224228 2 
n "es 


5 7 # 4 
"C2 »# 25 £ 
c 7 7 1 e 
1 7 {+ 2 3 
N 5 * # 4 Y 
5 ? a 


** 


1 © . , k 1 
$84 
9 


— 


. 5 7 
Ly 
dun 


3 


1 
S e544 r 


m. ſam Labin, 3 . 15 #7 a 15 8 


10, AB = 2, then by 47 el, Bc 
nee, ſuppoſe CW MP * e as THU, 8 


OY, ' Now. 
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Now all che Sides of the Triangle being exreſſe in Symbols, 
and there being only one unknown Quantity, there is ax one 
Equation required, which may be raiſed from the Conditions of 
the Queſtion, and theſe I ſhall e * to prevent 
any DIY to the Learner, a 


| Now i I 1 a, is the e Baſe AB, which i is hn 
the Perpendicular BC, -or Ny bb- — a a, e N 
| . by the Sign —, 


We have | 2] a — A 7 =7 a for the Difference 
between the Baſe and Perpendicular, which is to, * op ara . 
by 20, or d, then | 


We have 31 3 
But this YO is to be divided by 8, or m, wen 
122 4/2 


1 E 


2 » and this Quotient 


We have 7 4 
1 m (is to be equal to 5, or z, 


wee. 51 ee. 
5 Rs, OO | (Queſtion. 


6 unknown Quantity is divided by » m, therefore by 5 


Becauſe tl 
Art. *. | 
z see [da—d\/TIOTa=am | 


Becauſe the unknown Quantity | is multi plied by d, therefore 
5 by Art. Abs. e 


e, 


"Now ny the Surd, becauſe it has the Sign —, the high 
Power of the unknown Quant being Part > it. 5 


| 7 s | „Er Ne. 88 
8 7 99 eee Ts 


SE There being no Quilathics on the fark Side of the bende 
with the Surd, raiſe both Sides of the Den to the ſecond 


Power to take away the radical Sign, 
| 90 2 


lese the Equation is quadratic, but becaue 4 JR. ==} 77 


= 50 — St = ah. poftiv- Quantity, it is kd ambiguous. | 
Now = Art, 375 nnen — * = = = — 2. 


ben * 4 0 bR 2 22 
s 4 ne, 

the 0 5 . 4 - ＋ 2 r thy 

5 een ee e 

24d a bow 

21 x xx , bb 22mm 
ol 2 . 4 A oo” 2mm 
015 ap 21 $03 @—w— 8 5 Rs 

xx , 6b zzmm 


x 2 „ag 797 
| (=8 =the Bae AB, as before. 


ma! in the 1 Triangle ABC, becauſe we have 
given the Hypothenuſe AC, which is 10, and having now 
found the Bak AB to be Sl therelpro the 3 BC 


F 49953456: 


E | Queſtion 76. Two A e A and B, becoming 8 | 
owe ſuch Sums of Money, that if from the Number of Pounds A 
owes, we fubſflraet the Square of the Number of Pounds B „ 
there remains 1900 Pounds : | 
But if the Square of the Number of binds B owes, is _ | 

plied by the Nader of Pounds A owes, the Product is 81000009 

Pounds, To _— the Debt of each Merchant ? 
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Let a = the Money owed by A, e = ae yrs owed * 
B, 5 = 1900, d = 81000000. 


FTT 
1 Weis. 2 aece=d = 0 By the Queſtion 
SIE CEIEND IS </ — 1 
2— 4144 3 
ee e 
3:4] 5 [ee+b=£ 


ee 


| 3 „ | 6 fe er 4/01 bat | 


Perhaps this Equation may appear new to the young Analyſt, 
but by turning to Art. 56. he will find it to be a Quadratic 
Equation, for the unknown Quantity is only in two Terms, and 
in one of them its Power or Height is double its Power or 
Height in the other, for it is eee and ee, therefore take ö 
the Co- efficient of e e, the loweſt Power of e in the preſent Caſe; 
divide it by 2, ſquare the Quotient, and _ it to both Sides 
of the Equation, as Ones thus, 


6 —_ 1 ere brek's + 5b. 
+4] Entracting the 8 . as uſual, 


N Tranſpoſing bats becauſe it js a known 
| : 2 | | : 55 


5 Quantity. e * 
85 — 2 „ . 
| | 1 } 9 1.7 * * 7 : 


| | Now extracting the ſquare Root to 
F . ren e to the firſt Power. 5 


a e £5" LI Money B owed 
To extraQt the "yon Root _- the Quanciy V d + 2: 


— 75 is only to place again the radical Sign before the 135 


Quantity, 


\ 
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Quantity, drawing it over the radical Sign already. there, and 
the other Quantities without that Sign, if there are any; for 
though theſe were not included in the firſt Root, yet as they 
were afterwards tranſpoſed to that Side of the Equation, and the 
Root is again required to be taken, they will now be included 
under the radical Sign of this ſecond Extraction. 

Becauſe of the two radical Signs, I ſhall fet down the Nume- 
_ tical Work, to make the Operation the plainer. 


4 81000000 
bb 1 
EY, 


a e 


952500 


2550 S 4 += 


, 


00 


| owed by A. 
The ſame Queſtion anſwered by exterminating the unknown 
Quantity . | e e eee 
II [a—e2e=b I By the Queſtion, as 
1— e. a=bee 
#5 —| 4|e= a—b 


5 1 5 147% = e . * | 


Make the fourth and fifth Equations equal to one another, re 
_ for each is equal to ee. JJ 


4.5 6 a—b== ö 
6xal 7 la- II 


Product was 80009. | How many Miles had each Perſon run? 


700 Fri 9 | aa—bo + a e 


8 un 2 


9+ w[a=V/d+— * 10000 
e | (Pounds, as before. 


5 And by the fourth Step = 2.2 or by the fiſth Step, 
7 A258 72 90 Pounds, as before. 


From 8 the Learner may obſerve, there are=different 
Methods of anſwering the' ſame Queſtion, and that ſome are 
more elegant than others, as they give the Anſwer in more 
ſimple or leſs complicated Terms: And in this Part of the 
Science he is to exerciſe himſelf according to his own Prudence 
and Judgment, and ſome Meaſure in Proportion as he under- 
ſtands and conceives the general and univerſal Methods by 
which Queſtions are anſwered; it being only my Deſign to 
illuſtrate theſe by pertinent Examples, with ſuch Solutions as 
ariſe in an obvious Manner from the Directions, that the 
Learner may acquire ſome general Idea of the Nature and 
e . of Algebra. 


Queſtion 75. Two Running Feotmen, A and B, meeting on the 
| Road found, if the Number of Miles A had run was multiplied 
by 5, and ſubſtrafting from this Produft the _—_ of the Miles 
run by B, there remained 100: 
But if the Square of the Miles run by B, was multiplied by the 
Number of Miles run by A, and the Produft multiplied by 2, this 


Lit «= the Number of Miles run by A, e= the 3 


| of Miles run a by B, n — 5 F deo, 4 2, b = = = 80000. 


1 © LPG ; 
4 1 7775 = a 2 75 the Queſtion, £ 


E 2 
32 4 | | 


05 


| 


1 


100 


II 2 


* 


32 


| 


-F 
9 


f 7 ale. 


| Here the l appears to be of the ſame Kind with che 
laſt, that i is quadratic, but not Rr wh Now atk Art. 58. 


And compleating the "_ as in the 


„ <abpy 


certhuee= Of 


_ laſt Queſtion, 


of Miles run by A, 


{3 


wo 


"Then ng the fourth Step a TEL + ee. = 100, the Number 


vVITit7 
bebe of Miles ron by B. 
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This 8 the laſt, may be reſolyed in a more 1055 
5 if we exterminate > the unknown hes on e inſtead of 
a, us, 


oe” 


| 3 g as 


da ce U fore 


1 
, 2 | 
IT e. 3122 2 ü +6. 
3 [4 na 
5 3 2 | 
6 
7 


2 242 
* da 


770 1 2 2 
Y 442 
| dmana—dxa= 45 ry 


4-5] 
6 * d 
Dividing by dm the Co-efficient of a a, by Art. 58. 


ee 286 _ x0 
= f „ N „ on 
: the d bang 682 as in Diviſion. 


Now — — the Co- efficient of a being divided by 2, is a. 
2m 


For W 2 7 e Fraction by the Rule in common 
2 _ Arithmetic, is T : But by the Rule for Diviſion of Vulgar 


Fractions in | Arithmetic 2) = 12 5 "Now ſquaring— is 
. 
3 ; - and adding this to both es the Equation, the 


Square 15 en wy Art. 56, 


— | m 4mm am 4mm 
wel deal e id 
| Then by the ben or fb oer we e ſhall find 6 = 20, 2 
before. | 5 
Queſtion 


1 


Queſtion 78. 
may be 19: 


1 


Of Quadratic E ay AT. IONS, 
It is requir. 75 
the greater being _ to the 8 * Y, the Her, the Sum 


2156 
o fuch Numbers, that 


ed % 


But if the greater is mult pled "ers the Square F the Aer, the 


Product may be 9. TY Fo 
ta e er Number, 2 the 2 Cur 
5 = 19 p = Ov "_ be £7 3 5 * N. X,. 
14. N 3 
1 — £ e 3 | 1 a = 7 — . 21 — -api oi £ FF 
| 5 | N 5 
| A | \ * 
; 8 — * % + ---P 4 45 ee 1 \ \ 1 
3.4145 [La — e. L 
5 xee 6 P —eece | 
I Tranſpoſe eee to make i dene 
\ 6+eereh fee ze 
7 es eee eo 
Bp| eee, 


* the Equation not only appears die the IRE 


of the unknown _— 
laſt Queſtions, but it is lik 


e, being the ſame as in the two 
ewiſe ambiguous, for that Far © of 


the ie Equation which | is N is 9 vir. oy 9. 


| 
F 0m 3: 
12 1 2 [ 13 


#'$ Dp 3 4 
101 . —57—4 7 = 7 20 k 


R i | e | 
* being r as above. 
134410 $53? 


t 


went 


5 #Y. # 


wr | mains 1 GEBRA. 


Let us „n E 10 0 
0.25 = — | 
96.25 = — | 
[ 
ass V= 
ä „ * fr 2 No 
10) 3-162 neareſt = ,/ 
——— (: 
Rd CERES 
626) 3900 | 555 N 
3756 


* PDP) 14400 . EE 


Then by the third Step 4 $—ee= 5 =9; if we take 10 for : 
the Square of e, the ſquare Root of 10 being equal to e. 

ny trying theſe Numbers — . to _ 3 of the 
| Queſtion, we have 2 


a+e e == 19 1 
a ee = 9 taking 10 for the Square of e, as above. 


” 


f 


. But becauſe the Value of e is a F ration which does not ter- 
minate, and therefore its exact Value cannot be found, let us 


i 1 the other Root,. viz, e e 8 N 


5 
0 's 1 4g 
. N . 


07 duet, IT REP o N s. 21 : 
eh 1 


: 0 " 
wr | Aer 


7 — —_ 9. exrating the ſhure Nov of 9. we have | 
7 533. +50 1 


| we +4 . . <1 EY "xt | 13.1 
* -_ ** - * 4 1 


22 
V3 A = ee. 


Then by the third Step 4 =$5—et= 10. 3 
And trying theſe two Numbers by the Conditions « of PTY 
Queſtion, we hav i as 
= 19 As the Queſtion! requires, whence the two 
Numbers are 10 aud wy 


Gh have been PEP in the Aritkinetical Work & Ty 5 
Queſtion, that the Learner may ſee the Method of finding both 
the Values of the unknown Quantity, in any ambigubuf quadratic 
Equation, when, the unknown I is to the vurth ower. 


But in this Queſtion, if we exterminats e ae os 4 * 
tual have a me 6 limple ann . 
f } ) 
7 Wore rr 24 2 3 By. thet : Queſtion. « 4 
n un 2 I 2 4 ec '= een, 1 4 2 E x pt 5 


1 ds. 


#4 6 RE 4 24 of EN . IM * a 
: batt ieee. | 5 
1 — 23% 2 14 . en . 
Wa . , 
4 . TY — D — "es ts * 2 W 8 N * Ae 8 4 * 4 
2m} How £27 eee e 008 


, _—_ BY s I N FE. 
"1 . F 1 


4-3] 5 
5 * 6 9 12 — 24 r 
* 


3 


: Here the Equation appears quadratis and eike, ay «befor, 


9 a +8] „I e 


1 0 
. 
with 


1414 
"Ht 


i 


14 
1 


3 OO — 
IO w 2 tg 6 
5 „ 11 ua 
1174 [121222 49. —-Ä2n—. 


| Let us fiſt ſuppoſe the Root to be — _ * - — þ | 


40 361 = - 
$0.25 = 
_ — 


. but he ſquare Root of oy is ''$ 


= 4, fo one of the Pe 5 > am- 


biguous Equation, and from this Root, or Value of a, we ſhall 


from the third, or fourth Step, find, that e is equal to the 
ſquare Root of 10, as before; but this being a ſurd Number, 


| whoſe Root cannot be exactiy extracted, 7 find the othet 


= Root, or Value of a, then we ave 4 = 2 + * 


ET 


„ * "the BE Root of the ambiguous + 


Equation ; ; then by the third, or fourth Step, we ſhall find e to 
be equal to the ſquare Root of 9, which is 3; and theſe two 
Numbers 10, and 3, anſwer the Conditions of the Queſtion. 


It may not be improper in this Place to add, that if the 


Learner meets with uy Queſttons, were che Anſwers come 


out 
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out in Decimal Fractions, be is not from chence to cohclude, 
| they are not the true Anſwers, as theſe are very frequent and 
common: But if the Equation is ambiguous, it will be proper 
to find the other Root, which may be free from 5 ions 3 


and if this Root anſwers the Conditions of the ion, he 

has then found the Anſwer compleat: But if the Queſtion, - 
will not admit of ſuch an Anſwer, he can then only approach. 
to the true Anſwer in continuing his Fractions at Pleaſurez ; 
but hitherto I have endeavoured to avoid theſe Circumſtances, 
as they only fatigue the Learner, and perplex his Mind, inſtead 
of increaſing his Judgment, or advancing his Knowledge in 
this Science. 8 5 E ge he rac $4 [8 , 


— ” 1 


\ * 6— . a 

=” 8 » — 
— * ä 
— 


— 


66. The Method of reſolving Queſtions 


that contain three Equations, and three 
unknown Quantities, N 
F. N D the Value of one of the unknown Quantities, in one of 
* the given Equations Sth rn ee ined Lao 
Por the ſame unknown Quantity in. the other two Equations, 
write, or put this Value, which exterminates that unknown 
Quantity from thaſe two Equations; and reduces the Queſtion 
to two Equations, and two unknown Quantities, which may be 
reſolved as the foregoing Queſtions, by Art. 5. that is, x” SET 
Find the Value of one of theſe two unknown Quantities, in 
each of thoſe two Equations, and making theſe two Equations 
equal to one another, exterminates another unknown Quantity, 
for this Jaſt Equation will have only one unknown Quantity, 
Which being reduced by the Directions already given, will give 
the Value of that unknown Quantity in Numbers, from which 
it will be eaſy to determine the Value of the other two. 
| To help the Learner in his Choice which to exterminate, if 
one of the three unknown Quantities is not multiplied, or 
divided by either of the other two, but theſe are multiplied, or 
divided by ane another, then it will be eaſieſt to find the Value 
of that unknown Quantity, which is not multiplied, or divided 
dy the e WRTIEIEDS TL 
* VVV Or 
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Or if one of the unknown Quantities Gould be be to the firſt 
Power only in all the'three given Equations, and the other two 


are raiſed to ſome higher Power, then it may be eaſieſt to exter- 
minate che unknown Quantity, which is to. the firſt Power 


54 if all the three unknown Quantities are only t to the firſt 
Foce and none of them are multiplied or divided b one ano- 
ther, then if one of them has no Co-efficjent but 5 
the other two have Co-efficients, it may be eaſieſt to lee, 
minate that unknown Quantity, whoſe Co-efficient is Unity. 
Theſe Ditections may be of Uſe to the Learner, in aflifling 
his Choice which unknown Quantity to exterminate, and a little 
Care and Attention will help his Judgment in this Part of the 
Science; I ſhall only juſt mention, that if any particular Diff- 
culties ariſe from the exterininating one unknown Quantity, it 
may not be improper to make an Effay how the Work will 
n from TY ſome other unknown _ ; 


ueſti ion 79 There are three Anders whoſe Sum i is 18: 
he firſt being added to three times the ſecond, rom which Sun 
| hurting twice the third, the Remainder is 9g: 

But if the firft is added to four times the third, from which 
Sum ſubſirafting twice the JT "the Rematnder ts 21. What 
are the thre Numbers 4 . 


£4 a= the firſt WN e = - the hol Number, » 7 * the 
Is © b = 18, JS Sh þ=21. wk 


Z [* [+ e+38=3_ 

1219 3525 u ber 
e 1 R | 
Erb * a 4 = b 
4—el 5 [aide pore. 


8 A the Value of à in the ft Equation, i in the | 
room of à in the ſecond and ind: n pur its Value | 
7 ee thus, 76 — | | | | | 9 | | 


| 1 ez Here the Queſtion | 


2 6 3 16 e 88 : 

1" 5 517 re fe an Quantities, 

| 6 contracted 8 | . 2 2 nm 2 nee. * 
7 contracted 91 TORE EL” | 


” | f 5 165 


STE Ta: ACE 
2 7 55 ; & rk op - * . wt 0 
1 * a 5 42 wy b 4 * $ * * 
* : x © 3 * / a 
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Now find the Value of either y, or e, in each. of theſe w 
laſt Equations, and 3 7. N ing in eact Equation, find what that 4 
1s * to. 0 8 


8+ 171 tha 3 Ni 35 88 * 
IO — mM. I DTE. „„ ng 
9#39] . 


. «. 


ow we * an 7 with one i Quantity ooly, 25 
en! is reduced in the common Manner, chus, 8 


12 OO 1 YO 
15 +6 i6[p Fe= 2 b --m 
16 —þ 17]Je= 2b —m—p=6, then 


13=3] 18 2 and | 


* | 3 e 
By de fin Step | 19 ) 6 =b —5—e =. "od 


Hence the three © Number ſought are 5: 6. and 7 


PROOF. 


W adhorgrend x8. 7 
a+3e—29=9 
f T 2 . 


| Queſtion 80. Three Men, A, B, C, di leo fing e f their $hil.. 
lings, found, that if twice A's Shillings was added to B's Shillings, 
and from that Sum ſubſtrating C's Shillings, there remains 15: 
And if B's Shillings was added to three tires C's Shillings, and 
from that Sum fubfraling A's Shillings, there remains 31: 
But if fix times A's Shillings was added to four times C's Shil-. 
| lings, and this Sum added to B's . the zn was 97. 
Fw many Wer had each Js * 


1 = the Number of Shillings of A, #=2 thoſe of B, and 15 
3 is, A l. 


; 20+e—y=b 
N [#2 35 — 4224 8 the Quetion 
Lr! 


15 1 


2 A L'G EB RA 


Becauſe e has no Co-efficient but Unity, begin with & beg 
the Value of e, as being the moſt ſimple. 2 


5 1 5 4 

4— 24 b + y — 2a 
Now in the ſecond and third Equations, | in the room of e, 
put its 72 or b +y — 24, as in the laſt Queſtion. 


b+y—2a+3y—e=d 
his E iro» 


Here the _ is reduced to two Equations, and two. 
unknown Quantities, „ being exterminated, and therefore pro- 


ceeding, as in the laſt Queſtion, 


6 contracted | FE vim. 
7 contraQted | 44 ＋5 +b=m 


Nou find the Te of either of the unknown Quantities in 
both theſe Equations: To find the Value of Fort” 7 7 


841432 | 10 bk 7 3a. 
_ 10—b]11[49=d+3a—b 
1134 REY ES. Ge ab £5 he 


HTT 
g—b|i3]4ga+5sy=m—b 
. 141 9 
* -5 | 15 J'= = = 
oo on hey og no CO 


| Here we have an Equation with only the unknown Quantity | 


a6bx4|[17|d+ 34— 2 4m—4b—16 2 


3 | 5 

-- 7X3 | 18 | 54+150a—5b=4m—4b— 166 

_ 18+ 16419 Sit ata—Sb=gm—4b ny 
19+59]20|5d+3ra=4mbHb 
20 — 5421 31a AT- 


"21 — 317 122 . a = vu . 8, then | 


N 55 g | x; * 0 N 5 
N 2 ö . . * n bY 


The Method of. reſolving. Queſtions, See 
By the 12th Step 23 == e 
n 1 eee . 


PROOF. Do 


24 +e—z=r 5 
„ | 5 
bot4y+e=g7 Ks þ | Go 
T have done theſe two Queſtions without tti tt 
the given Numbers, it being more eaſy and puning ke ates th 
to do the laſt univerſally, let us put Letters for the Numbers 
2.3. 6 and 4 which are given in the Queſtion, and comparing 
the former Operation with the following, m render 10 TH 
| ealy; but if the Learner finds this too © perplexing 
neglect it, and proceed to the next. | 


ben nd. be the ts lawn Nude TY 
e en , w 


ARES 
* 


e 


= Pe e Yaoi no ſdecious Co-efficient in 0 0 
F- CI find tho” Value of . the « of given. 


1 PIT 7 5+, „ nad F” ng es int . 


TAE: 1475 {214 4, 301 76 835445 
1 # x I 4 
F 2 e er 1 


= 1381 in the bessa and bid in - ; 
- uin Vale, N e e 8 


* 4 
1 


bt Tdi. h i 
me E 


How the. oo is reduced to two e . wo. 

unknown Quantities, e being exterminated ; but Lead * 7 

| fa Co-efficients we cannot contract them as before: N ow- 
ad ah am Juations,  - - 1 1 


rn . en 
1 Tow * 4% — # 4 5 * LA El FLY n 5 3 
5 * N | „ 3 
g 5 ; W 3.497 09 3 
0 . 
* 


* * * * * 
* 2 N : , * c 
F e REL 
ST ITT 


en, 


Tren | 
9]16+y+zy=d +a+ xe 
* nth hots rags 


SD A a hers =. the Co-efficients of y being 


* 1 
e ee 4 F 
1364 ＋ A e > og] 


L. 


1 


a v = "ms fun Ant LA 0 
iq +: + — > — en Equation 


Þ+.1 
. 54 uit only the dee Qin: tly, a. 
| 157545 in . = 


FI 


| 18/þd+pa+p xa—pb \ 61,084 a on 


Tesla fn Ire 


G4 i 


The Leap may think theſe Multiplicatibas diſcouraging, 


though perhaps they are not; ſo perplexing,ag he may imagine, 


for at the ſeventeenth Step. where n + xa —b-—aisx2+1, 


put dow the Product of it by 2 firſt, which is 2 m + z X 


—zZb—zZ 5a, after which he need only write ＋ x a—b— 5a, 
the next Part of the Multiplier being Unity; or, if it had been 
another Letter, it had been no more than repeating, the, Multi- 
plicand, with the multiphing Letter joined to each of 3 its Quan- 
tities, placing them one after another, takin due Care of the 
Signs by the Rules for Multiplication, . 
In the ſame Manner he will find the eighteenth Step multi- 
plied, and a little Attention will familiarize the Operation; but 
i there is any Difficulty in multiplying theſe compound Ouan-. 
_ ities, the Learner may ſet them down one under the. other, and 
multiply them | in the uſual Manner, 


* 
: — Las, 


18—x 119 pT) ae 


— 2b — 2 +ti—b—5sq 


94] eee REES $i a—zb 
F ene, 1 Fs hb 3 


Mw waa all" the Güde Ac to one side of 


the Equation, and all the known oneq to the other Side of the 
3 FO 


the Co-eficients of y being 


77 / oe 


o ( ON 


„ ALL 1 ON ans, Se 3 
TTP 


£ ; e 5 i . . 4 . k on, \ AC 2 72 
ESTES OSS rb Ea ES a Heh of LS WS Oe DE ̃⅛ ꝓ— ff,, ,. , ß ̃ĩð ß ᷑᷑fĩ« 8 


{ 3 
— 8 
A 
rY 
» - 
mo 
4 


21 + 250 N 


12 
"_ 
let. 


33 F oy W ISIS wan OL I Be 
JJ Og MC OE er SO ET 


1 4 | pd pa p20mf 1 15 „ 
#+a+zia bo 
17 BEINGS b 5 
4 pabprampb+: . 
N + mp d+pb 
ee , N 
by ers: 


The Mechod of. n deal c. Py 
2221 
e 
23% Ne 
— x4: 5a =" m— #0 

rr 
F 
420 ff D- 3 
. "= ieee: 
16945 Trier 
ED 2 is en of of a, 7 
Thenby ixtb Step 25 72 e o 1 


And by 5th Step "ng . ee, 


Fo 


E 5 

Queſtion 817. There are n, Trovalirs, A, 5 c wie bow pf 
1 travelled i in all 62 Miles : 1 3 

But if the Mils A travelled ts mubtiglied is ont added 
to the Miles B travelled multiplied by KY this Sun 1 12 to the 
Miles C travelled multiplied by 17 : 

= Adi 4 times the Miles C travilled,. is ald th ths Mile | 
B travelled multiplied by 2, this Sum is _ fo * e ok 
L velled iy A. To find tbe Miles aach travelled ? | MW. 


"3 Let's = the Miles trivelted by A; += MERA travelled op 
dy B, „ = the Miles travelled by Cz p =' 2 b = 227 2 3. 
= « 2 7 155 ang 1 ation before, | 


WW 1 3 SD ON Ea Lf To er ts RS. r 8 
FCC 


CET 


Py” li ec | 


. „ 


1 4 Sz 7 ? 1 CY : y 
Lat 1 $M . 1 E SKY 4 , * Ws 


7 


2 de a "UL to bei in as fim le Treis 29 any in is 3 3 

= Liven Equations, and having its Value alte Fady by the third Equa- 7 

von, therefore for a. in the firſt and ſecond Equation write its 

: ous xy * * at the chird Equation, which exterminates „6 
| Gg e "Fs I 


6 226 
A 1 : 3 
3 


5 4 9 
8 bd 


4= * 7 
9 TAY 


N 
g—bxz 
„ el 


1 . $ %./ 
* x 


* 
A d 3 
i... os 4 
5 
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191 


Here ths Queſtio jon is reduced to two Equations, nd two un. 
known Quantities, then proceed, as before, to find the Value 
ol either) or e in encb of theſe Ehuations, as 2 2 75 7. 


N45 


8.1 
EE; G1 
11 XM—s 


12Xx+1 


% 


22 


PT 44 155 


Ne 


- 41 — 4 4 * 


05 «By J 
5 Or 10. 


By Step 3. 


Queltion 82. Tres An, . B, 0. 
ling s, ingt, Jes that A's Shullings added. to 
uble B's Shilling? 

: + A's Shillin ; added to three times B's Shilling 65 
Sum ſubflratting 


But if A's 


"Shillings, the Sum was 3+, 


Telſin of 


SALE the Co-efcientroſybeing «+1 
: my——bay = bhi+d4e | 


10 14 


1 47 


le = 


xy +be +4: 
ir. 


lee, 


17 p—be 


B 


* 


5472 


1 


* 


2 7 - the Co-efficients of being ub. 


hee. Equation with only 


mb 8 I (one unknown Quant. 

4b, 1 78 * eee eee 
M el e+demmpmmb = 

\ +bbxe+bxe 

eded-bb ede = mp — mbe—me — pb x4+but 
Now bring the Terms that have the unknown 
| | Quantity, to one Side of the Equation, 
x de+bb e+de+mbe = mp—me—pb x+b xt 

x de+bbe4-de+mbe+me=mppbx+6s: 
Ide lber e p-. 


| | mn p - x 
xd ö: AE 1 


7h : 


7 «heir rig 1 


RE. + . ' 
20 4 = 45 * | 


Ihillings wat added to the Product of B's and C 


Diviſor is the Ick efficients of fs, In, Wr uh 


of their Sh 
"gs the Sun 


tf 2 


from which 
's Shillings, there remained 1 3 Shillings ; 


Fg many FAS. * . 
Ie 


wv 


The Methodyf re/olving Selin dee. : LY 2 
Let a 7 A's "ALT * Shillings, n= at} 


b = — 35 4 5.3 fb 5 RH 1 5 
oy N 1 3% V3 "+ 33 12 — 0 T ** Tru 358 5 5 Ty. #4 S 4 1 ol 


- 


298 


218 bj 
* * 


1 * 


wa Ht N . 0 5 0 1 Avid 8 
| ie 


| e 4+ FB * = '% N 


* 9 «26. 4 . © - : 
IA 0 | nin 


Here the 
reduced to two * 


| 

ö 4 

2 amy ys 8 — unknown Quan- . 
| 


2 , 
3 


has. 


2 
3 
4 


14 n , © being _ 


185 > 715 5 .6Z—ͤ7— Fi 0? 2 185 


„ 1 


Now find: the” Value of 6 * £7 in e an ſeventh 
| Equations, ſuppoſe vs. [oy | 


= * 4 
3 +2, 
7+ 35 


10 + 1 1117 


88 5 * „ 
1 1 un f 8. n 
05 a! * >| A n ' 


nen err * ; — 5 8 ; by 
04 17 "13 x83 hag eee by + 2738 $4+ 37 : 


0 Now bring all ths Quandices that have , to orie Side of the N 
1 * EY EY * ain r Cope Fo * JE 4.4 Tk 


N 


abe l WE by 4 228% 
3 ayy+6 r „ ee | os " Sa | 


be Pie tha Eq pate e wy, fad 9 
e 


ing 3 el an LK then by « 38, divide by * 0 
loc cd ol 22 N 
643] 17 FF + rg. 70 1 


0 


9 


be n now Sas for +" te 48 
becauſe the Co- efficient of y is ==, 4 to avoid the Trouble of 
dividing, this Fraftipn by 2, and 105 * * ſub- 
| Kitute oY Art 57 8 = 6. 


%x 


CY 


I= as 


5 | l 12 
18 01 


2 f * r T0: 4 | 
: 5 1 . Sennen 
'By the ry 14 
77 1th Steps 22 i= 35 B's nbllings + 


* . YT Seep | 2 23 has. 3 ne 


„ A, B, ce bee 
E thiir 12 fone 
2 es 8 N. 1 fac? ounds Buy 
45 „ ** 


And that the Pounds A Tx 1 the brake” B tft, and 
Foo dum wdtded 14 lie the Pounds C , the Sum was 19 
ounds ; 
ur if 6 the: Produſt of Nt and O Loſis: thire is added BY -{ 
Loſs, the Sum is 26 Pounds, How much did each Par ſen dae: i 


Let = Ne Lol + = Bs Las. e 


= 26, 1 ve: 52 K TY" . 5 Js {ks | 


| 77777 ay 
. 


1 3 4 a CfEF At 5 r 


my * ii 4 Annen N. 


Hgiecauſe ⸗ feems to be in the mol fingle Teows, he 
find its "ot, bs x f 
17 EN 


4 1 ear] bake 
= 5 226887 


115 . 


LS 


1 . Ke 


e e. . 24 


n wines 5 RE wo 
7 | az+ 20 27 5. Weiten, ter e is „ 


x 35 4A | 2 70 . 2 3 þ Ow 
Find the Value of 4, or 5. in the ferenth and eighth Equations. 


1 909! 81 e ene HY SMES! 4˙5 sg; 9 A 
7 2. 9 ib wits vd ” 
6111 EN es * Nba. 
* r 4 int Jy. — 


8 3 8 * 2921 2 FEY £.Þ 85 . wy #4) th Vs | +3 eg 9 g 
2 a | I 1 | y — 42360 x 1 453 I s 11 13 7 * * 1 
. | f \ * 53 
10 „511142 —— 4 0 555 i g. 5 b 
wh ' 1 1 *r 1 


121 — 1 13 eee. 


Nov bring all the Quantities 83 on ohe Side of "OR 
Equation, . tin gh Comer ox effective 


14565 474.5 e ann r bt) 


1 LE ae: © a, 


13 +3064] 300k ko2a == damd 
«14m go ig| goa tne geamdamyd; .., 
oY e 10 3% ee „ 
en adds . 
8 ö the Equation appears. 'both quadratic and SL wag ant foe 
the a the Bow is 2 the ſecond and firſt, Power only, 

and it is ambiguous, ſe — 4 I the Side of the Equation 
which is known, is negative en by 3 75 3 . | 
4 a, as in the laſt Queſtion, 


* 


The Work & wing ow pop for | 4 1 
7 , 4 I Fr < 


24 W954 
145 1 


= 8 | 2 a 
Cong i Pk dogs Fl! . 

233 * ; 1 1 } : 
eee r Seh C | ö x 44 1 3 * * : % $2.4 # as 
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e SAP 
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Mar ad 83 210 wn 30 85 
By or the Praflce of the Learner, let 1 us ſuppoſe a = = 3 
Then by the tenth; or-eleventh "yl 2— 0 2 bo. 
And by the fifth Step eng 6 —10 


= 4, which is an 1 mat . n off atv. . 


tity, can be equal to a neganive 4 172 
low let us ſuppoſe 3 6 
Then by the tenth, of eleventh Steps, — 
And by the fifth Step es” 1 
eee, 5 ER 
1 bit ey AT. 9 

| E843 1G * | 228521 3 f e | 
And ite ihe hree Nenner rr Pos: you "Coreg, itions of; abs 

Queſtion, are the true Numbers fought ; from hence-the youn 
| Analyſt may obſerve, that in quadratic ambiguous Equations, if 


yg * 


ao Þ * 


one of the Roots of- the unknown® r not anſwer the 


Conditions of the Queſtion, he fhouſd fin the other Root, and 

oy that, before he concludes his Work errontous. 

I I ſhall now ſhow the Learner the excellent Method of 

_ reſolving all E quations, be their Powers never ſo thigh, ye rer 
univerſa NOPE EF Loren) nana vt 


x 5» * 2, 33 
£243, 1 12 1 is # 10 wt A# $7 * . Id) 1 WITTE Ar 4 * 2118 


1 „ + 2 N ; 
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Conſequently the Cube of a, or 44 4 "as | 8000 _ 
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| in PO — tn Sum 1 ho £ * 7 8020 


2 N OP Hence 
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| be more than 20. To 12 bow much chat is 


Er. 2 e Ys 
MS =_z _ = 
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| & 0 Eqitatians, &c 
Hence Er myſt de more than 20, for if ane che true 


Roe the Cube of 20 added to its firſt Power, or 20, muſt 


have been equal to 92 the given Number, for theſe! are the 
ſame Powers of à as in me? iven Equation; but that Sum being 
only 8020, which. bei s than. gaga, WICK 80 * mu 


Let = 20, and for what 20] winex of the rue Number or 

Root, put : 

Then will * = or Ss. Root. of. the Equation, 
hence by determining what e. is, we find the Number that i is $0 
be added to r or 20, Which Sum will be the Root of Ge 3 
adſected * to do which, put down, 

1 1 Ir. =@ 
Now 116 this quation to the third , becauſe we have | 
4 4 a in the given Equation. 


183 2 irrre fit greed 44 


Add the firſt and ſecond Equa — N ns *. 


given Equation it is a4... 
as, 1s 2] 3 re, -e . 
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| OY 4 e - 

[rr are pee l 
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T6! wy whether 21 is the true Root, + raiſe i to the Geral 
Powers of a in the 1 E N e een e done 


1 1 7 . by „ 8 
q \..# 4 n * 11 0 3 7 
81 Y . 0 5 SS * N 7 ® * 2 * 3 
ann 

N 4 * 


r 
Then aa a * 4 2 972 Which wa hs ns with the 
Number in the given Equation, it appears that a = m. 


| 68. By reviewing the Opetation, the * may obſerve, 
Finſt. bat we ſuppoſed.a Number for the true en which 
upon Trial, was found leſs than the true Root. 
Secondly, For that Deficiency or Want, we put "Y or any 
other Letter, 
Thirdly, By connecting » = the Number fir ſuppoſed to be 
the Root, with e by the Sign +, we have rr + e for the true Root, 
r being a known Quantity, and e the unknown Quantity. 
Pourthly, We raiſe r + « to the ſeveral Powers of the un- 

known Quantity, that are in the given adfe&ted Equation. 

 Fifthly, Then we add theſe ſeveral Equations together, te · 
jecting all the Powers of z, or of the unknown Quantity * 
the Square, for in the given Equation all the ow of the 
unknown Quantity have the Sign +, but when any of theſe 
have the Sign —, then their reſpeQtive Equations muſt be 
Subſlrafted, as at Step 5 Example 3, Page 238. 

Sixthly, By theſe Means we have an * in the Terms 
of r and E * to the given Equation. 

Seventhh, 


2 * * ” * * 
2 * W [IAN + * » ** R 4 * 2 4 at” fu A N * N 2 
of © III * oy” * L 2 YT . 4 # was * 
* 7 9 A T7 - * 4 188 TY 1 8 I 7 

Le * N , ! *. 5 
FY * 


% 


 _. Seventhly, This Equation is put into Numbers, 1 being a 
known 2 7 and the leſs abſolute Number is tranſpoſed $0 
the Side of the Equation of the greater abſolute Number, and 
ſubſtracted ſrom it. 1 : os t ; * EW | | 
Eighth, After this, the. Equation is divided by the Co- 
efficient of the Square of «, or the unknown Quantity. 


RN RIISIT a « 


f plus e, which. leaves con one Side of the Equatian by itſelf. 
Tenthiy, In the Arithmetical Work, 'becauſe the laſt Diviſor 
conſiſts of a Number plus e, therefore, as the Quotient Figure 
is found, it is added to the Diviſor to make it 'compleat ; and 
if the numerical Operation had been continued to more Places 
of Figures in the Quotient, then the Quotient Figure myſt be 
twice added, once When it is found, and once at the next Step 
in the Diviſion, as in the next Page. 
 E#lerventhly, The Quotient thus found being the Value of , 
to the Number'firſt ſup- 


or the unknown Quantity, it is added 
= poſed to be the Root of the Equation, which is repreſented by r, 
= and this Sum is ſuppoſed to be the Root required. 5 
== This Operation to find « is the ſame as the common Method 
olf finding the unknown Quantity, till we come to the tenth 
Step, where the unknown Quantity-making Part of the Divifor, 
= it is carried to the other Side of the Equation, and the Diviſor 
_ being a known Number + e, the Quotient” as it is found is 
= added to the Diviſdr, to make it compleat, as beſore- mentioned, 
= But if this Number ſhould not be the true Root, the Opera- 
tion muſt be repeated, 8 the Number thus found = r, 
and at the ſecond Operation, the Work in any common Caſe 
vill be ſufficiently exact: And from the Repetitiqn-of the Ope- 
ration, whereby we approach nearer and nearer to the true Root 
this Method is called the Method of Cenverging Serie, dr of 
y phi mor had ee regonrs 1 


| Examply 2, Suppaſe aaa + aaÞa= 42997850,/ta finds, 


ms 


Sopot em bs. A | + We 
Then the Cube of g, or ase -  - 27000000 
And the Square of e or , + ' ' » + goouo 


= Theſe being added, becauſeit is qa , IT, 
in the given u ion, th dum id + AD er n 
. 42997850, the given Number, in greater than 27099360, = 
_— therefore the Root muſt be more than 300. ee RT 
3 "MA Now 


[ 


an, 4E 


1 let 7 = 300, and . = What at $00 wits of the trop 


| Then | 


8 
103 


| rrr + 74 6 As 
me 2 l cular 4, Art. 68, 


r & 2| 3 | rr+2re+ee=ag 
_I+2+3] 4 [rpetrrraret preerr + 2re+o 


1 | =aaa+ee+a, by Particulars 
II and6, Art. 68, 
But] 5 444 T4 a= 42997850, from the Bi 
| © } given Equation. vo 
4+ E 6 | r-peqrrr+grreS3ree- +r 1421. 
| tee 429378560 - ; 
61 in Namder 7 | 300-þe+270000c04 2700008 90% 
| oy + 90000 + bog + ee= 42997850 
9 


That is 27090300 + 270601e490194==42997850 

e ) 27060154 #4. ig 173% i 

--90l | 10 395.93 40 1 9943 1 
Ne 1 Particular 8, Art. 68. 

| 4 28884 from Particular 9, 


” 3 334+ Fe WI ' 0. ee 


| oo. 334) 6 1765s 43 (50.34.= = . the firſt Figure being 


3. in the Place of Tens, place the WW 
5 — 8 under the Place of. Tens in WW 
55 Diviſor 3 350.334 2751670 |  . the Diviſor z and this the BN 


50.3 Keader is to obſerve, to place 
55 135% the Quotient Figures he adds 
Diviſo 400.634 _ - 1201902 to the Diviſor, under thoſe of 
1 4 the ſame Denomination. 
I — 1853080 
Divifor 3 400.974 1603896 


i 
LE = = 00 CL STR 8 ve, e let 
AS: : 


” 25 7 = WIT 34 = po | hin 8 the Root if the given 
3 is 350.34 but to try it, raiſe 350 34 1 to . den 
Fewers of in the you * 1 5 | bs 


12 


* 283 S " Phage RS, dt AA CARES SD 5 IS IS. MEAS Cane wr RY „ 8 — LE F n $6 
SCOOTERS 3 1 8 2 3 . 0 1 6 Do 4 f — * Pere 25 i 
> elne. . . . Dog i 9792 Ate 5s 5 55 g 

8 7 * We Ss e 9 . LS Fed Be Thad! 22 =o FS ; p ＋ N . = . 8 

” 2 * . TOES n N 6 . * 1 ** — K " oY * OUT OEVe a : r n N 1 


; - 
82 * 
5 
. 4 6 

2 

3 

AJ 
. 
l 


eee 
vv 2 S ge oo 


On 


7 * 4 K A Ld 
r e Re REI ENG NS TE EO NR AE 
DE ERS i Sy Dp Pr EG „ . a CE 


As 


k 3 
— 
* 3 - 72 | a 1 N D l 4 A 1 % 
I ? a . — 5 . 
* N J 


PO «Fe 25 7. A km 
* 5 aa = 124738115 | : 
. Rt A dN a= 350-34. 9 
motten n $973 88 Ft | 
36821434 
64887635 30 1 
- 3682143468 _ + 0p * 


e 
| _ 4 4 = 4300007, Ky” | 
42 122738115 


r 
Then a a a £7 eee which bees 


+ | greater than 42997850, the Root cannot be fo, much as 350.34. 


and this leads us to explain the Method of finding the * got, 


| I when he N wour * greater than the Root * J oc, Pf +. 


9 . 5 188 ; 


And 2 the — to be e 350. 34 which we Toon 
much by the laſt Operation : 
ow 


Now collect theſe three Equations Art, 68, Particulars 
and 6, and e 88e we have, ” . 5 


1 * 27314 erer. | 


© 2 +#e 2444 
5 75 


ven Equation. 


Of Allee. n 4. e 


put Fd Number to be ſubſiracted from LO 
By NENT to connecting e e by the nn. 


r | „ % 
Yeti bend. hon 
1] =Saee '_ An, of. 
3 rarer 


I „ from the 1 


47 eee, 1 


E 
Hhs * * 


\ 4 


$4 


$14; 
' 
19 
10 
10 
1 
191 
110 
[it 
14 
40 
10 
$0 
1 
Bit: 
0 
ul 
Ht | 
11 
1901. 
Ws. 
+ 


—̃ —— 
— — — 


5 Divifor 350. 373” * 205tttg. 


( N 3599, 1400 132 


from , becauſe i it was aſſumed 1 = the true Root. 


Nene 
: a P —— 


2 


„% 4% 


Gin Num. "hp 350. 34—e+4300007 1. 210 3468, 
1 Trost. ee 122738. 1156 — 700.68 e 


Ps Je 4299 7850 
That is] g 43143139. 87583 916.0268. F 1052. 0244 
f [| 5:4299785 


| | Now tranſpoſe 42997850, it being les than 
* | Þ 431231598765 
 B-| 5 | 125309. 0016 0268.106202 75 
e + '*= o, for one Side of the Equation being 
| | ſubſtrated from the other Side, the Re- 
mainder muſt be nothing, as both Sides of 
the Equation are equal, Now tranſpoſe 
the ſeveral Quantities which contain e to 
Ii we other Side of the Equation, 
9 ＋ 10 |. E000 .8756 +1052.02ee = 36891 6.0268 4 


— 


else 1 16.0268 1052.0 = 12530 7 8756 
Ie ere dividing by t e Co-efficient of ee 
SI BOY Fn Wh OO Lo 


; e 50.673 /—7 11 113 ba 

Ft 1 Fo now divide Wiz 2 af . 
g minus e. : 1 
| 4+ + 13 e == 119. 1135. 
ee ah W . 


I * r 
# | {4 A+... *# oo, + & + 


m Numbers: : 


33.55 Þ 12k: 


REN 11971755 6 


141 


eee 


kling hö del e to *. 34 it maſſ a now 5 ve niradel 


But v was e — 350.34 | Jo 
—t, which we have. found = n 


Hence, r —14= Z50.= 0 the Root of the givet 
"0 | 1 


* * 


5 : . 89 % 2 
3 | : N : 2 F f us, | 
N N . 
8 * 


4 122500 
Conſequently «a a + a@ + @ = 42997850 which being t 
fame Number as in the given Equation, it ſhows at 
la the above Operation, at the thirteenth Step, the Leatßel thay, 
= obſerve; that the Diviſor is 350.67 3—e, therefore here, as the 
Quotient Figure is found, we /ub/fra# it from the Part of the 
= Diviſot 350.673 to have the Dior compleat, which is Tikewiſe 
done twice, once before the Diviſion is made at that Figure, 
and once afterwards: But in the firſt Cafe, when » id aſſumed 
too little, then the Quotient Figure is added, as at Particular 16, 
Art. 68, the Sign then being contrary to what'it is now; +! 
The Learner may further obſerve,” that by this.ſecond-Qpe-: - 
| ration, we have found the true Root, whereas by the firſt Ope- 
W ration it was .34 too much, and thetefore if the true Root-dbes = 
£ not come out at the firſt Operation, make à ſecond Operation, 
== ſuppoſing the Number found at the firſt Operation to be r, and 
== call it re, or re, for the true Root as the Occaſion requires, 
that is, as the Number at the firſt Operation is either greater or 
= leſſer than the true Root; which ſecond Operation will give the 
true Root very near, and near enough for any common Caſe, 
though if the Arithmetical Diviſions were continued, a3 they 
will not terminate, do not give the true Root exactiy, as in 
= the Diviſion of thoſe Decimal Fractions which never termi- 
nate; in ſuch Diviſions we leave off when the Quotient is to 
1 a ſufficient Degree of ExaQtne(s, ſo the ſame is done here 
when we are near enough the Truth; and in common 
two or three Places of Decimal Fraclions are ſufficient, and 
according as they happen the true Root is ſometimes found 3 
and in general, continue the Diviſion, at the ſecond Opera- 
tion, to as many Places of Decimal Fractions as are in the 
Number found in the firſt Operation: And after the Number 
; found at the ſecond Operation is added to, or ſubſtracted from 
= the Number found at the firſt Operation, if there is a very 
_ ſmall Friftion you may reject it; but if the Fraction ſhould 
de very near an Unit, then take 1 for it, which add to the 
Integers, and try whether the whole Number thus found is not 
the true Root, In Arithmetical Queſtions, whoſe Anfwers 2 „ 


ET ALGEBRA. . 
[1 j often. in whole en this Caution may help the Learner 
8 to chuſe the true Root exactly. 
| The Reaſon why this Method does not abſolutely give the true 
| Root is the arbitrary rejecting all the Powers of e above ee. 


: Example 3. Admit a a9—aa + a= = 46526760 to find a, 
No ſuppoſe a= : 400. 


"Then aaa is 1 e aint — 
And aa is 160000, which md be eur” 
becauſe it is — a@ in the given TENG 's 160000 


* s * . j * * 2 . « 4 * — * - 4 4 
wt TT ES N Bate * EL i "BG. td I Ss r 
% T0 AR e 2 9 do . 


. 63840000 
70 which adding a, or 400, it h ing + a in] Pop 
the given Equation = 400 


„en 20 ,—nve TORT. Af 0 "03840400 © 


Which exceeding 3 the Number | in the given * 
tion, a . be leſs __ . 


Tuben ain 40 4 the Nenber that 400 bs too much, 
which being the 8 Cafe, Page 235. | 

Hlence „ YR 
.1@ 3] 7 377,437.77 0 
182 rie. wes 


| Becauſe in the given wee the Quantities a and 4 arg 
| affrmative, therefore add the firſt and ſecond Equations together. 


— — — — — — — —— — . — ——— — — — — — — — — = — — 9 —— 
AER 8 — == — REESE — — — == — = — — — * — — = 2 XR AT = — CIC, — 2 Rey =XX-z — — F —ͤ— CE R 
CC. x: = 3 ——— — — = ho .. TIER” OP ð ͤ . ̃ĩͤ—— ———— rr. —— . ——̃ IRS. woe — — — en II —— — r — ——— BB —— — — 
— — — ———— =. > — . —. — — — end — — — — —— — —— 
2 — — — — = —— —— HD — ——— — ——— 2 — CT oy te — CRE 2 * — =; —_ 5 = — SEEDS. —— = = . > — 2 — — 
— — — = + - EE — . — ͤ— ES _ — ICIS - — — — = — £ = - 2 — =- — — — 
— — apr atia En pony ym —————— — N — —— ek —— 2 — — — a 2 G 5 — — = > Ine — 
9 IEEE — — — . —— — = - 2, . . . — —  - _ - nr rung i nrpetnmem  ocy — — np 2 — - t. 
ä —— —— — — —— — SN > — — — 22 — — _ — — — < A — 
— — — ES _—_ - — ne> nm ag. — — _ — — — — == — 8 —— - To ——— — TS eg ů̃ — — rr. 2 TREE - LA — — — — — — 
— — - — — — = = — — — — — — — I — — — : < r Do — — — — ä—Ä— 
— — — —— — — — — — — TIDE — — —.—.— — —— — — — — —— —— — A — — — — — — — — 


1 + 2141 — 37re - grer—cc 0 +8 


W in the given Equation it js — 4 a, therefore /# . 
the third Equation Tom N ar Sum of the firſt and 4 
Equations. And here the Reader is to obſerve, that if in the 
given adfected Equation, any Powers of the unknown Quantity 
2 the Sign —, the Equation which ariſes from involving 
do ſuch 1 is to obe ſubſtrated inſtead of being added, 


— — — 
= = — 
—— — 


— 


— EDD — 
IS — 
— — 
—— - 


— — 


5 | mer ast err. 
3 5 ; 
But] 6 444 — 4 + a= 46526750, by the 
II given Equation. 
3647 went e 
„ * — * * Parting 


putting this Equan in a Numbers, and | reje8ing all the = 
Powers af e above U 6. . 


| 8 EY 3 
E 1200 — anti 2n 
5 


bh 49350700 
8 contracted | 9 oo 8764 + 1199 ee — 479201 e= _ 


be 14 22 755765 i being leſs chan 
Wap 5 ö hc wr L . 
9 — 1017313640 + 1199 %- 479201 = 0 
„ 47313640 poſe 990479 that have 
; e, to the * Side of the Equation. 
1 K . 
11 — | 12 | 479201 e— 1199 = 17313040 
a vs Dividing by the Co-efticient of % 
12 — 13 399- 662 — . = 14440,06 
$6022 e ow dividing by 6 ; 
7 7 400k | 


11 Nurabers "ON 


_399-66) ue bens. Meh gl e 


Dive 359 96 ee 


— 1 7 
by — | 21 8 
Divi 319-40 | froth de | 
TW | 25400 
Now 3 a 


= 4016 | © 
72 e 1 to wit this is the true + Boo, 
raiſe it 0 the RET Powers of a, in the given Equation, 


em” 


524 ED G E BRA. 


9 


Root or 4 muſt be more than 359.84. 


11. . ie e 8.252 1. 3 
F — 
Fan, ; * * wy 

FFP 3238 56 
= a 27 
4 eee 


48 129484 . 
iS 7 ; ; 


os 939302 
Bal 
21653634304 
' | 44435 | 
41 2388454478 
— — 
0 OT. "aaa 46598079 643904 
— 4 129484 8256 _ 
Y "Remains 404604334 818304 * 
+ a= 22.84 3 
Sum, or a —alt + a= 46464694,658304, \ which being 
| leſs than 46526760. the. Number in the given Equation, the 


Therefore, for a ſecond — 4 ſuppoſe r = 359- By and 
= what it wants of the true Root, then it being r + e = 45 


is now the ff Cafe. Page 23. 


Therefore 25 r. 22 es | 
„ 1 rrro+arreþ3roe 3 
LAY 3 [rr +arebee=ac 
Add the firſt and ſecond Equation toge · 
. ther, becauſe in the given Fquation 
4 55 1 is 
1 +2] 4 | rrr+-qrre+gree+ eee + r+e= 40 
| | | From Nis Bo ation ſubſtract the third 
| Equation, becauſe it is 44 in the : 
| | given. Equation, 3 
46—3]5| redo grrebgrempeect rent! 3 
1 2 8er 
But] 6 44 4442 = 46526760 by the 
II given Equation, 
174 r 
es 


Of Adee Donations, &. % 
1 75 Put this Equation in Numbers, and re- 


e ject the Powers of e, above . 
in Numbers | 8 46593819.6 W 333454 - 4768 « + J 
| | | |  1079:52re$n359- 84 —129484˙8256 +, 
| —719,68e— ee= 46526760 7 


8 contracted -9 | 46464694.6584 +3 7535 27968. 

ö 1078.52 = 465267 . 

921 10 3877357968 e + 1078.527272 

|}, $2065.341 

: 5 ein the 87 of ec. 
10 9.57, Tat 

Ba | ns ow dividing by 7 ak | Co-efficient of 4 


1 Leg fs 


I 12 r 8 | 
1. E 5 . ; . 
fo dim , 
359-5) 57.847 ( 16 24 
Divifor 3397, 3596 
pd 1 „ 
— 215870 
Die 36976 3 
N 


Tue Reader will 8 that in this Diviſion, pave tals 
once two Figures from the Dividend, viz. 70, becaule in addin 
the. 16 to the Diviſor, the Number of Places there is = 
by one, therefore I take one Figure more from the Diyid 
than is uſyal z which is recommended to the gk tention 
n 
* r= 855. 1 155 
3 * 887667, which will hs found t© 88 
Root, by involving it to the ſeveral Powers of @ in the given 
Faquation, and adding or eng them according as thoſe 
= Powers of « are there connected by the.Signs + or- - 
It may be proper to inform the Learner, that the nearer _ 
: the Number is taken to the'true Root, the nearer the Opera- 


750 will come to the Truth, and therefore after he has tried the 
Vfrſi Suppeoſition, if he thinks he can make a ſecond Suppoſition 


neater the "Fes it will de 8 to do it, vm pethaps 
ay 


may bring out the Root ſo near at the firſt Operation, that 
1 may ſave him the Trouble of making a ſecond Operation. 
hus, e | 2 | 

— aaa +aa + a= 4942070, to find 4. 
| Suppoſe a to be 100. f 


\ 


Then the Cube of a, or aaa is = 1000000 
And the Square of a, or a4 is *© ICo00 
And a ies - 1 J ml 
„ ES 2 : 1010100 
The Number in the given Equationis  - 43942070 
If we ſuppoſe @ = 100, then the Sum of wy 1010 10 
ſeveral Powers are og 1 : 
Difference wanting 33931970 
Now let us make a ſecond Suppoſition thus, 

Jĩ EE STE LS, 
Then the Cube of a, or aaa is - - 8000000 
And the Square of a, or a 4 ins 40000 

JJ½%%0/%%/%ͤ»%ͤoe i De oa $2 

Sum of the ſeveral Powers of a, if ais 200 - 38040200 

The Number in the given Equation - —- 4942070 

Difference over | 3098130 


For a third Suppoſition, ſuppoſe it 160 and try with that 
and if it be Jeſs than juſt, it muſt be r = 160 and r + 2 = 
43 if 160 be too much or more than juſt, then it muſt be 
1 = 6=0 OO PTR FO on OP 8 Wy 
When there are two Suppoſitions made, one being more 
than juſt, and the other leſs than juſt, it may be convenient to 
make a third Suppoſition between the two, and proceed by 
co x or 2, according as the ſuppoſed Number is more or es 
Having explained the Method of reſolving adſected Equations, 
we proceed to ſuch Queſtions as produce theſe Equations. 


* * 


the unknown Quantity * ſeveral Powers 
in one Equation, and only the frf 
Power i in the other e l 


= % HEN the Wh Qyantities are to the firſt and 
: ſecond. Power. in one Equation, and but to the firſt 
Power in the other Equation, find the Value of that unknown 
Quantity, in the Equation where its Terms are the more ſimple ; 
raiſe this Equation, or Value of the unknown Quantity, to the 
ſeveral Powers of the unknown Quantity in the other Equation 
then in that Equation for the. ſeveral be of the unknown 
Quantity, write, or put theſe Values, which exterminates that 
unknown Quantity, leaving an Equation with only one un- 
known Quantity, which may be oe pak ſome of No ; 
i already — e 


| Queſtion 84. There are two RE cy if the Square of Me 
greater is divided by the leſſer, to this Quotient adding the greater, 
A which Sum  ſuofralting the * F the teffer, the Remain» 
rr n007 5 
And the Sum. wy the two Numbers 10 mo What are the Nan 
bers ſought * 


Let 4 the greater, 532 : the lf Nunber, m = 109 = 
= 2= 8 1 
 Þ 1 Þ 27 ] 
1 E Toy the Queſtion. 

7 2 4 42 1 . 
hs the firſt 1 both the unknown Quantities are to the. 
firſt and ſecond Power; but in the ſecond Equation they are 

only to the firſt Power; therefore, according to the Diesen, 
fad the Value of a or Cy in the ſrooud 18 4 hot 


ae] 3 [a=zp=e 


1 a is to the ſecond. Power in * felt dune. nie 
the urs: ae! to the hs 3 5 8 


11 „ 
The. Manner 4 ſolving 8 1 5 


2 ALGEBRA. 
3898 214 [aa=pp—2peee 


Now fot aa And ain the firſt Equation, write their roiher: 
tive Values, pp ap + ee, andp—ec, ſound 0 the third 
CDG th Equations then we . | . 


an Equation from which a is exter- 


minated, and contains only the un- 
5 e © Dee, 
That is 7 pP p een: 


5 S ³ W Rag RNs . 3 


7 + eee | | 55 — 9 e= meet 
84pelg Ipp=ere+me+pe © 
9 in Numbers T0] e ee + 1002+ 50 = N 
That is 111 "cet 150% 2500 
- Hete the Equstion — to be _ and 4 to ebe iy 
let us ſuppoſe e ne. 
Then c= 729 


And I50e = 1350 | 
2079 which brig s nm 2500, derte e 
muſt be more chan 5 


Then let 12, ls y= PPV 9 wants of the true Value of 
e, then by Cafe ty 77 67, we have, 


| T+y=7 ' 2 
3 3 eg, 8. eee, „ teſeklig 
the Fowers of y above =. 


yu 


Betauſe i in the * * . e is multjplied by 1 5 there- 
fore multiply the firſt Step by x50, 


1x15] 3 [1507 +1509 = 1500 
Now add the ſecond and third 2 together, becauſe 
5 the like Powers of e in the e e are connected by 
the Sign +. 

2 + 3174 z Lr + 1997 + 1507 

| 1 wh þ =teeÞ'r0e 
Dy But 5 lee T1; 250, by the given 
WS; | | | — Equation, ME 


4-5 


1 


: f 
4 * - 
} 4 f N * 
* RY 
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454 6. rer 1 * a +1507 + 1507 
sin Numbers | 7 729+2683+ 277 +1359 #1509 
7 contrafted | 8 20794 3935+ 2733 =4500 © | 
83 — 2079] 9 | 3939 +2733 =421 | + 
I Dividing by the Co-efficient of 73. 
9 2710 14.557 +yy = 15:59 
* + | Now dividing by the Co-eficient mY 7 
Wo ET =o; 1 5 
0 + 14-55 4 ory = „„ 
Operation 4550 15-59 * ** 
r — Fo” 
iviſor 1 
aw Ten ow Remainder ee 
78 


| y = 10 e, which Wart 1 mel FE will be 
fond to be the true Root: Hence 10 is the leſſer Numberſought, 
Than by the third Step of the Yor to the Weſtion „ 

= 40, the greater Number ſought, 


as the two next Figures in the Quotient will be Cyphers, and in 


a Value, I proceed no further in the Diviſion, but cave it as ian 
the Work, and ſo happen to find the true Value. of G 


| Queſtion 85. Two Men, 14 B, bene uk a 8 of 
Pounds, that . Pounds A has, divided by the Pounds B has, 
and from this Quotient ſubſtrating three times the Square of Br 
Fn, = to "the Remainder adding” the Square of. 475 Pounds, 
um it 27 
But if p 4a the Pounds A his hs is ſah rden the Pounds 
B has, the Remainder-is 5, How many Pounds had each Man ? 


Put a = the OS „the wy of B. . 


18. 


*# 


5 Ch 8 


4 — = yo. e Queſtion, 


= the Diviſion for finding y,. ny Learner; may 3 that 8 
the Places of Fractions, and the third Figure being of ſo ſmall "= 


rr 
—— — == 
== <= — 


Ge. —— — = —_ = —— 
* j 7 


FIN 
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In the firſt Equation à and e being to the firſt and ſecond 
Power, and to the firſt Power only in the ſecond Equation, 
therefore by the Directions find the Value of a, or 6, in the 
ſecond Equation, ſuppoſe we find the Value of 4. 


| _ 2+e1(3/[emet's 


Raiſe this to the ſecond Power, becauſe | a is to the ſecond g 
Power in the firſt Equation. 5 4 


== __—_——_ — 
— 


ESI TIER YT 


302] 4 e 


| Now for a and aa in the firſt Equation, write their reſpeXive 
Values, x Te, and x x + 2xe Tee. 


"i 


145 | 1 —gee+xx42xe+ee= d ber 


. Þ exterminated, for the Equation 
I containsonly the unknown Quantity e. 
5 Xe 6 | x|e—3eeeb-xxe+2exebeee=de 
_.-. - That 7 xe —2ecec+xxe+2xee=de 
1 in Numbers | 8 FT. — ze 5˙ e ＋IO e = 27. 
1 cf bs 77 | 9 Fe 

6 — loe 10 [STe +252=2ecemT10re+27 os 
10 — e ii 5 ＋25e ge — 10e e 26 

11— 25112 e eee 5 . 
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j 
ſ 
1 
H:$ 
1 
14 
1 
1 
} 
105 
1 
6 } 
1 
[4 
1 
Jy 
| G 
A 
ih 
ag! 
4/3 
104802 
1908 
1 
Nin 
7 
40 * 
Wi! 
* 170 
uiy 7 
(1 7 y 
it 
I 
jt ; 
} 
Mil 
118 
I 
164 
N 
ny 
1 
1 
"tt! 
wr 
Hay 
" 
? - 
{814 
1 i 
14 
WT 
115 
4 \ 
at 
110 5 
NA 
wor: 
BAN 
hz! 2 
WOE! 
Rb 
TH 
i} 
"ly 
12g! 
13th " 
Wat 
A: 
Bis 
1 
"4 
; 
. 
. 
wt 
1 
4 
lt! 
mrs 
wont 
ont 
FN! 
0 
15 
1 
41 
10 
46 
ii b 
1 
10 
tl 
1176 
248! 
#2] 
BO 
10 
Witt 
ot! 
TH 
1 
thi 
qy!! 
jj 
4 
wn 
115 
* 
j 
[ 
1 
is 


T — —— — — — 
— —— — — —— 
= DOES _ = — — — 
— — — — 2 
INES 
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ny 


7. 0 reſolve this Equation, ſuppoſe 2 6. 5 


2 


Then 2 ev 84 | 203-29 Kd br 
—loee= — 0 ; „„ 


A nn > —— 


F which being. greater than * the Num- 
= ber i in the © hay e hence # cannot be ſo en a8 6. 


1 Let r=6, and 7.5 = - what 6 is too much, then by Gf 2 
Page 235. e 
| rd : Lemans RE a 
10 3 2 r ed nee re- 
SERIE jecting the Powers W 


Becauſe 


4 4 - - 7 = - I 1 
A . P - f - WV. 5 ; r W * * e Fa ; Wt 1 ER PR Fr ORE A AL Eon Er LE 42 
, * * - x MES BF v5 / 8 Ne 7 5 . PETS fo i 3 ccc 7 e 3 Log $33.4 * 8 = BE GE e Ks _ . CN Za 8 "= Sf. 2 r 1 A 3 ** ; 82 5 x 
Nr Oi 2 ß CINE ITWE 2 Pa 98 * 5 c N a - > —_ OSS 1 5 Ch EL F e a 
. rr 7 inet” 3 3 = 2 3 IS N. n 1 7 — 68 * e OE 4 » e Ne TEENS c OO EL SR WT de e 8 n x. 4 - 1 1 . Moy q 
- 8 5 8 811 + ESTES oe by Se F 3 N 8 80 I . . ag 3, 3 F CCC 5 . 5 . 
- > 
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Becauſe in the given Equation # e # ig TW 1 25 1 
ſore multiply the laſt N by 2. 


2x2] 3 1 e ee 


Now raiſe r- to the ſecond Power, after which multi 
ply it by 10, becauſe | it is 10 ee in the given adfected War 


108 2 20 | ear r 57 #0? 
4X10 107 20 9 ” 109921000" 


Then add or ſubſtradt the Equations that are equal to 2 0 PP 
1024 and e, according as thoſe Quantities: have ms Signs + 
or =» in the given adfedted Equation, \ | 


3—5 116 2rrr—brry+bryy—1orr+207) 
II ==1l0yyhr —p= z lot 
But 7 22 — 10 % =, by the given 
I Equation. | 
6.718 27 e -i0 f T2˙ 
| — Oy -r-y=$ : 
Bi Numbers 9 432—216y + 365 — 360 + 120 
TT oo ray OT 

J contraliinh AT ara a 7 Ee 


Tranſpoſe 5 it being leſs than 718 ” 
103111 73701 9+ 2755 = ©, for one Side 
JI "of the Equation ſubſtrated from the 
II other, the Remainder muſt be n- 
1 |} thing, both Sides of the Equation 
e 1 being equal to one another. : 

| +92 5 3 973 
12 — 265513 „- 265 2 73 

9 Neige by by the Coefficient of y .f 
13 ＋ 26 10 der an = 2.807, 
I | Now divide by the Co-efficient of; 


| 5 
| 1 + 3$73=#| r5 «A 77 
| Operation 3. 73) 2. $07 (14 2 0 
—1. 
2.73 


7 Remainder neg. 1 


Divifer 273= 


248 42 
726 by Suppoſition, | 


— = — 1% 
"F— 5 S e, which bein lbvolees 1 tried | it will de 
found to be the true Root, hence B had 5 Pounds. 
Then by the third ay of the! Work to the Queſtion. 4 
+ «= 10 Pounds, the Money A had. | 


3 . The Numerical Method * ry adfefted Equation 

boils; explained, wwe ſhall now ſhow the Learner, that every ad. 
fefted Equation has as many Roots, either real or imaginary, a 
are the higheſt Dimenſions of its unknown Quantity. 

For in any Equation where the higheſt Power of the un. 
known Quantity is the Biquadratic, or fourth Power, then 
there may be four Values of the unknown Quantity ; if it is 
only to the third Power, then there may be three Values of the 
unknown Quantit 7 and ſo on: But there cannot be mote 
Roots or Values of the unknown Quantity than there are D- 
menſions in the Equation. 

Theſe Roots are ſometimes affirmative, and ſometimes negt- 
mne, and ſome Roots are impoſſible. The Reader obſerving how 
| Quadratic Equations were compounded and generated, may 
better underſtand the Nature of theſe Roots. Thus, 


Suppoſe a = 1, then a— 1 0, again e o == = 2, then 


42 — 2 20. | JAP 
Now 188882 theſe two together „ in 
f ðͤ 3 20 
42 - = 
—2a+2=0 


: Rt - Ca ot : x ws . p + $2.5 : : A ATR EXE 4 . 3 n n N n 4 * COR * hs 5 
2 p pA FF ke OLE: Ss M N 8 . r . r pe „ . ͤ Fr ry on nt LF 1 r * 
3 n 8 of» FED J; GT CEE: \ 7 8 K 5 ? ; 8 1720 : i IS $f" nc hoy oh LE 17777 I Era rr don nf ppt 2 + \ 
ITED N VC „%o IS ee YT IE; . =>. 3M MEET WORE Tore, Oy FOE; 5 - 
. 8 . 2 = 22 ſ 95 - þ 1 : F 2 


An Equation of two pan which T- _. = 
ha ws Rades, viz. 1 and 2 7 ; SAN a 1 275 ; 
Ain, let eo = 4 ah - a—3=0 : 
aaa—zaa+2a=0 i 

— "me BY ad + 94 as ns —6 =0 


* 


RR 


: Sea of three Dimenſions, and which has : aaa—baaH I 1 a — 62 
| dots, viz, 1. 2 and 3. | 


* dee = — 5, hen 3 ee, 


II 44 — 64 20 
+ 5aa4—304a+ $54—30 =0 


An Equationof 4 Dimenſions, and 


which has 4 Root: u. 1,2. 3. Taue a1 a 4— 0 =0 
| and — 5, and ſo of any other Power. ww +49 3 


Theſe ſeveral Multiplications muſt all be = © becauſe the 
| Mukiplicand and an are each = =% k 5 


10 9310 ©S 


2 O 


wn If 


JO GSO. © lo olo o 


WS > - CARR 8 5 ; 3 It = 3 5 . a. uy * 1 . S + OY 2 3 a * : 
PAS = 85 ES. 3 LD * FRIES . 4 EEO Fe a de I OT FOE Cog; 1D De ds, 9 "Y ES MIS * 
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. Io) aaaa —aaa—19 aa +49a—30=0 (aaa — 19 T30 0 — 


of an Equation are impoſlible ; 


ve ſha] | 
; 2 making the given Equation equal to nothing, and dividing 


By the ſame Method that we found the two Roots in Qua- 
dratic Equations, we may find the Roots of theſe Equations, 
For ſuppoſe we had this Equation aaga—aaa—igaa+4ga 


230 20 given, which being reſolved by the Method of Con- 
whe 


verging Series, we ſhall find a'= 1, nce 1 is one of the 
Roots of the given adfefted Equation ; now tranſpoſe 1 to make 
it a—1=0, take the given Equation, which being equal to 

nothing, and dividing it by 41, the Quotient muſt be equal ; 
to nothing, thus, 1 75 „ 


aaaa——aaa . 


* 


ä 


— 


ih eee 
 — 19 riese 
n 


0 


Here we find the Quotient to be a a a—194 + 30'='0, and 
ſolving this Equation by the Method of Converging Series, we 
2 ind a = 3, for another of the Roots of the given adſected 

quation, „ e 5 


* 


Then a — 3 2 00 44 — 19430 o(aa+3a—10=0 55 
. up 42 44 — 3424 . 336 | 


Hence we have got this Quadratic Equation aa4-3a—10 = o, 
whence aa + 34 = 10, the two Roots of which are 2 and — 5, 
the two remaining Roots of the given adfected Equation 3 in 
the ſame Manner all the poſſible Roots of any other Equation | 
are d] ß ] EET EB Sn oo 

And to give the Learner an Inſtance where ſome of the Roots 


Suppoſe aaa — 44 a+ 4 a 16=0 by tranſpoſing 16 and 
ro the Equation by the Method of Crvergite 175 
find a = 4 : Then tranſpoſing 4 to make it a—4 = 0, 


\ 


250 A eee ee 


4 —4 2 0) 009400 +49—16=0(09+40 
e 


8 


— Ge 
1 
„ {5 


Becauſe he Dividend and Divior are both TRE"? to nothing 
therefore the Quotient muſt be equal to nothing; but if 4a 


So, then aa=— 4 an Equation which has no real or poſſible 


Root in Nature, it being impoſſible to generate or produce a 
negative Square, for minus multiplied into minus, as well as plu 


10 77 Pounds, 47 mu 


the ſeventh Equation, 


multiplied into plus, makes the Fan en or plus. 


Queſtion 86, Three Merchants, A, B, and 6 found the "I 
Pounds A and B bad gained, were equal to twice the Pounds C 
had gained: 


But if the Pounds A e 0 were added to twice the Pounds B 
gained, and this Sum _ to the Pounds C 165 it made 


19 Bonus + 1 


And the Sum © the d Squares of of each Perſor' 5 Gain Was equi 
did each Perſon gain . 


Let a a the Gain of A, e = the Gain of B, 1 — the Gain 
of C, mn — 19, þ = — 77. | 


F 1 

ep N [Ey th 

| 2 [ohne =; Lo. 
13|4a%$2 et) =P : 

1—e|4|a=2y—e. Raiſe this Equation to 


the ſecond Power, it being aa at 
the third Equation. 


4149215 laamyyy—gyeter 


| Now for a, andaa in the ſecond and third e writ 
their * Yun, Viz, 2. y = 6, an 4 , yon 47 Tee ee. 


63% T= 
* 1 1215 St. 


than the Queſtion is reduced to two Equations and two 


unknown Quantities, for à is exterminated, therefore in the 


ſixth Equation, find the Value of #, or y, and raiſe it to the 
ſecond Power, for thoſe Quantities a are to the lep Power in 


5 


l 
* 2 


1 


| 


=þ 


of rr Equations, Ke. 


5 | 


(. 
$2 


1 


2 51 | 
e=m—3y „„ 
een ” Multiply this 0 
| Equation by. 2, becauſe it is 2 ee in 

' the ſeventh Equation. 


10 


9 *2 


7 „8 . 10 


' 12—-2 mm 


11 contraQed.,| 


1 11 
. 


LE 


7 — 


115 


"7 


ö 270 an i 1855 


Now in the ſeventh Equation for e and 2404 write their Val ; 
at the eighth and tenth Steps. 


* . 


See eee 
+ 1855 p, an Equation with 
only the unknown Quantity 7. 

35% —=16my+2mm=þ a 

35% . - aum, here the 

quation appears guadratic, and it is 
likewiſe ambiguous, for 2mm is 
greater than p. 
292 — (2mm | 
1 FR * 8 
l my 1 mm 
” 1 T 4900 © he 
A 


* - 
35 ? 


#., * 


ag 


e «gene. 


3 


\ 


„ 


The Co-eficient v þ 5 is 162, which being divided by * of | 
| 2 by the Rule in common Aj for Diviſion of vu. 85 
| at Frations, the Won i x 


5 th we ef: which i s 


„ 27 ces. T mm 1 Þ—2mm 
N 4 ES 4900 1 
1 16 m ho. 224 250 mm p—mm. 
* 1 * 2 * 
8 4.9999 © & 3.6857 3 
3; IB 49999 i the Number, the Anſwer LO 
I being 5. n 95 2 
dy the Bk ip 18 Pe=m—3y=4 * 5 
an, 4 2 25 — 26 e 
. edlen 


„ 


times the Product 


ALGEBRA. 


Queſtion 87. A, B, and C, having been at the an 
found the Pound, A loft addel to the Pounds C loft. was equal to 
twice the Pounds B lo. 

But the Pound A loft added to the Pounds B ft, and this 
added to twice the Pounds C loft, the Sum was 22 Pounas : | 

And the Product F what A and B loft, being added to three 


0 


f what B and 0 tft, the Sum was 120 
| TI. How much * each loſe + 


Let a = the Sum A joſt, „ = the Sum B lot y the Sum 


C loſt, d = 22, n= 120. 


= 
"ry 


2.4 


1 


} 


| 


A 


of them. | 


6—2ee 
. 


12 — 7 


166 0 


a> W 9 


cat 


7 9 
10 K 2 
II + Gee 


13 — 24d. 
f 3 {82 1 


4 1 7 


, che Queſtion, 
2 ht 9 


2 
8 
g 


2 en 3 % 


By the fifth and ſixth Steps, the Queſtion is 3 to two 
Equations, and two unknown Qu 


uantities, and becauſe y is only 


do the firſt Power in both Equations, find the Value of yin each 


1; 


. 
26 % n 2e 


AA 


4er] 240 


[4e —2de 2 — n | | 
| Here the Equation is ; quadratic 2 
| ambiguous. _ 
1 * | 
Res PO ME" 
- e 
5 = —Z tor the 
"4 +52 ; po 4 


 Co-efficient of e is 5 * - which being | 


divided * 2 as in the laft PT 


e folving E adde, &c. 
5 the Quotient is 


ay 4 
17 41 
N 


Then by Step 7th 


| 
16 uu 2 17 | 


1 . 


And by Step 4th | 


4 
| 


20 


4 


18 8e 


10 


| nt 


25 che be of . 


1 


f 


— 


ee 


But if e= 5, then by the ſeventh Step y 5 81 5 
and coats biaghebbc'n br 2.1 1 = 


oa 


Queſtion 88. There ME two N nue, the Sum of their 2 = 


: being added to their Sum, is 3 


38: 


And their Product i 15 1 56. "What are the Numbers ? 


Let « a and c be the t tyo Numbers . 12 = 338, » m=1 56. 


Then] 


Hence 


- being "He the known Quantity , 
others 1 fo FR mm ed be at jut — and 


2 


1 25 Pee. 


e = 


a e 


1 B y the Wet. 


m "Ly 4136 


4 = — 


. 


1 15 1693 


| ee i WAS SS 


0 70 + 2 +4 = =, nn Eauation 


1 having the unknown 


. e oy 


e 7+ eeembee 5 


eem _ 
( 


= m, hs e being rejeted | 
(by Art. 20, 


bur as £227 


4 neten, X 468: 


tranſpoſe the 
This is to be - 
 obſervec, 


* 
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obſerved, - that in N ol che the Quantities in theſe adfefied | 


Equations, the Side of the quation which is known may at 
laſt be affirmative, | 


7e 3 Jun en eeebee— eee 
8—ece|l nnen g bee —eeee eee 
g—em|1o|mm=bee—ecee—eee me 
Or 11 | —ecce—ecebbee—me = mm, 
I itt being the common Method to 
place theſe Equations, according to 
the higheſt Power of the unknown 


EE. > Joh. CI; 
17 in Numbers 12 ; Ve ee e 7 —1 1 


— > ee rn 


| Now ſuppoſe « e = 10, 


Then — eee = — 10000. 
_ 77 = TY. 
"1000 .-. 1 
Z +338 ++ © 338600 9 
| 9 | „ *2$ay00 © 
| 1 5 2156 — 1560 | 
| eee 338 ee—156e= 21240 which being leſs than 
24336 the Number in the given Is therefore e mult be 
more thap 10. | 5 


Let "= 10, and but y = _ what it wants of being the tres. 
Root. | 


1 Then r+y=e 

| . hd 4 rerrbarery+brryy=eecc, al 

85 I the Powers of y above yy being rejected. 
ES 103 3 rr zwury F3rgy=cce, rejecting 

1 all the Towers of 7 aboveyy. To 
10. 4 . e 


1 Becauſe | in the given Equatidn' it is 338 Th therefor multiply | 
1 the fourth Ns by 338. 7 5 


4X 3Fl 5 133977 +6767) aun: 338 ee 
GO. OTE . n 


* 


of folving Equations, &c. | 2 55 | 
| Becauſe in the given Equation it is 156 e, n multiply 

the firſt _ by 156. | | 
156} 6 | 1567+ 1563 = 156+ - 


Now the ſecond, third, fifth, and ſixth Equations being equal 
to the ſeveral Powers of e, and multiplied by the ſame & 
efficients as in the given Equation, add or ſubſtract them accord - 
ing to the Signs thoſe Powers have in that Equation. | 


—rrrr—4rrry—6: rry pre r—3rry 


—2—3+5—0 


But 
— 75 


9 in Numbers | 
10 contracted | 1 
11 — 212404 


1 


3 νο 338 rr 338) 


— 150 — 156% eee eee 


+ 3386 — 156. 


| —ecee—ecch-33bee—156 e= 24336 5 


by the given Equation. 


— — Arriy — brry—rrr —qrry 
—3ry3y+338rr+676ry+33857 

215671 — 1565 = 24336 

| — 10000— 4000 y— 60 y — 1000 


— 300 y— 30% + 33800 + 676% 
+ 33855 1560 — 1565 24336 
21240 o+ 2304y — 29279 = 24330 


| 2304 — 292yy= 3096 


| Now divide by the Cor efficient of y 7. 


7.89% 7 10.6 
| | And dividing by the Co-efficient of , ” 
i | minuy, 


| 13 * 7.89 9 | 


12 292 


| Operation ; 59 10.60 0. 7 = 


1. 


— 6.89 | 
| Divifor 6. 50 . 
en If e 
— —.— e | 
brio: $39, 5 1 
| r= _ 9 by Suppolien gl 5 
f +yx — 1.2 
ra 09 * being W * tried, it will be 8 


too little; therefore for a ſecond Operation, 


90008 7 r = 11.7 and * what! it wants of the true + Root, 5 
Then 


26 ALGEBRA. 
Then r ry S e 1 | | 
1@4| 2 |[rereb4rerg+6rrppmecce, de 
„ Powers of y above y y being rejected. 

10 31.3 rrr + 3r7ry + 37yyS=u eee, the 

e Powers of y above y y being rejected. 

1G 24 frrT2rYTY See 

Becauſe in the given Equation it is 338 7, therefore multiply ” 

the laſt en by 338. 


4x333| 5 | 338+r 4676754 33815 = 338 6 
Becauſe in the given Equation it is 1 156 e, thereſore multiply 


the firſt Equation by 156. 


1 * 156 | 6 | 2366+ 1563/2 17 


Now add or ſubſtract the Equations that are equal to eee 


2 , 338 ee and 156 e, according to the . n Oy" 
have in the given adfected Equation. | 9 5 


e 17 | rrrr—4rrry—6 ert 
5 3% ＋338 77 + 338 
| | —156r 1565 —eeee eee 
1 | +338-2—156e 

But | 8 | —eece— cee + 338e2— 1560 = 24336, 
1 by the given Equation. 

7.8] 9 ir - — brryy — rrr — 3rry 
2338 e 338 

es 5 1 15671 — 1565 2 24336 7 
9 in Numbers | 10 | —18738.8721 — 6406.45 2 — 821.340 
es 3 E 232 
1 46268.82 + INT 39" 759 
e 120 | — 38 825.2 — 15 y = 2433 | f 
10 contracted 11 24103. . 078% — $18. 449) 
e = 2433 8 5 

11 — 12 036.0785 — 5184475 232. 8651 
„ Dividing by the Co- efficient of 53. 
12 [13 1.805 y—yy=.4491. 8 
I | Now dividing by the Co- efficient of y 
1 4 a MG that 1 is, by 1 I $05 PE 3 


1 


Operation 


_— 


; Of ſolving Equati i . 57 
Operation 1.805) 4491 (. 29 = _— ' - 
— .2 5 e 


— 


Diviſor 1.605 3210 


— 12810 
Diviſor 1.315 118335 

"2, 1 1 8 
Diviſor 2.218 8526 - 


1224 


7 11.7 by Suppoſition, 
r＋5⁵8 11.99% = e, which is ſomething too little, the true 
Value being 12. but this may inform the Learner of the Nature 
of ſolving theſe high adfected Equations, every Operation ap- 
proaching nearer and nearer to the true Root, from whence it 
may be found to any aſſignable Degree of Exactneſ. 
And having found e to be 12, then by the third Step of the 


| Work to the Queſtion, we have e = 2 = 13, the other Num- 
CG TO Te mtr | 


8 


8 


71. The Method of reſolving Equations when the unknown | 
Quantity is to ſeveral Powers in bath Equations. 


When both the unknown Qyantities are to the firſt and 
ſecond Power in both Equations, find the Value of the Square 
of the unknown Quantity in each Equation, and make theſe 
| two Equations equal to one another; which Equation will have 
- "Me bel Power only of the unknown Quantity, its Square being 
exterminated by that Equation, ST ns $6; 
Then find the Value of the firſt Power of the unknown 
Quantity in this laſt Equation, which raiſe to the ſecond Power; 
and in either of the two given Equations in which it may be 
moſt conveniently done, for this unknown Quantity and its 
| ſeveral Powers, write their reſpective Values, which will give 
| an Equation with only one unknown Quantity, and is to bg. 
reduced by the Rules already explainee' . 


T 
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—n — Sat an 01> > emer. 


EE nd 
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r . CP ooo OR 
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to multiply - 
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Queſtion 89. To find two Numbers, the Sum af whoſe Sguarer 
is equal to the leſſer te up 20: 


And the Square of the leſſer being added to their Product, the 
Sum is 16. 


Let a = the gravis Number, „S the leſſer Number, 
mn = 20, a= 1 . 
141 2 14 EWmTT oft; 
Sy „ 187 the Queſtion. 
I Begin to exterminate e according to 
8 
| | the Directions, that is, find the Value 


of ee in both the given Equations. 
1 — 4243] = ne- 46 
2— 44 e d- 
3-4] 5 [me—aa=d—acr, here ee is ex- 
II }| terminated, now find the Value of e. 
; 5 Tae 6 med ac—aa=d £4 
6 +4a] 7 ROW eee 
| V ES d aa e 
e e 
Raiſe this Value of e to the mont Powe, 
80-2 Fg 5 dd+ 2daa-aaaa 
7 nes ET NT AG TAC 


4 


Now i in he firſt e for ee and e, write their reſpeQive 
Values at the eighth and ninth 1 


5 244244 
. oy 8 10 - 
Ld _ e n m ＋ 2 m , / 4 
n £2 MET SLE an Equation clear of 83 
1 ö = m- a 
© having only the unknown Quantity 4. 


Io clear this Equation of the Fractions, obſerve that mm 
＋ 2ma- aa is the Square of m + a, the former ariſing 
from the Involution of the latter by the eighth and ninth 
Steps, and in the Multiplication of Fractions, it being the 
ſame thing to divide the Diviſor, as to multiply the Dividend, 
44424 tagdg 


mmH+2ma—+aa_ 


by m + a, we only change 


the Niviſor to n + a, that being the Quotient of mM m + 2 ma 


+ aa divided * m TS the reſt of the Multiplication i is the 
ame as | uſual, 


10 x 


of folomg Equatgons, ie. 299 


| 
TERM A 7 6 
| 1 out 


maabaaa+ uh e | 


i = md 


11 xm +all2 mmaamaga+maaaheaaa+dd 


| 12— 1444 13 | 
e 
14 - dA 15 
15 44 16 
16 in Numbers | 27 


4 


6 


"+ 24aahaadga=mmdytmmaa 
d-mda+maaa 


|Immaabkmaaaacaatdd+2daa 


 aaaa=mma-jmmaa-+mdg 
maaaaaaa+dd+2daahaa da 
=mmd++ dA 
maaa20a0a+dd+2daa— 
n da- m nd 
24aaa+maaa2daa—mda 


nm md — 4d 
2. 20a + 3244 — 3204 = 6144. 


Becauſe the Co- efficient of a ae will 
divide the other Co-efficients without 


1 any Remainder, divide by it. 


7 218 


aνỹhẽscta 164 a—160 2 30 


Which Equation being reſolved by the Method of Converging 
Series we ſhall find a =6, or { el to its 6 being the true 
Root, from n by the eighth Step e = 


Qyeſtion: 90. here 


to its Square, and from 


Mer, the Remainder is 94: 


But the Square of the 


are two Numbers, if FR greater is 7 added f 
this An we Ae the Square of the 


le, s being added to the fer, this Sum : 


: 18 6 to twice 155 „ SK . 


Let a= the greater Number, = : he leſſer Number, = = 94. 


2 þ 


1] 4 +aa—ere= 15 By the Queſtion, 


eee = 24 
Begin with finding the Value of « ce in 


| each Equation. 


, aa+Sa=mS+ee. 


aa+Sa—m=ee 
(45.24 T RE 


N bo 
44 T - 249, here ee is ex- 


. terminated, now find the Value of . 8 


f „14% T 1224 


= 
| 
2; = | os 


88 | 


L ö P $4) 5 


 8+m|gle+aamnatm 
g-ag|lo|e=aprm—_aa _ | 
| I Xiiſe this Value of e to the a i 
10 & 2 91 by e 
1 | +aaaa. | 


"Now ſor ee and e in the ſecond Equation, write e their reſpec- 
tive Values, found at the tenth and eleventh Steps. 


2.17, 10 | 12 aH aan K un 2004 — ano + cd 
| +Sa+m—aa=2a 
12 in Numbers | 188 a-8836—2 41884 
11 8 + a+ 944 24 
13 contracted | 14 o KK 
| I | Tranſpoſe the ſeveral Powers of a, that 
| | 8930 the known Part of the Equa- 
on I tion may be affirmative, 
14 —aaaal 15 | —aaaa=1879 8930 — 249— 188ee 
15+2a%8 — aaa ＋ 2a 1874 ＋ 8930 - 188ag 
16 + 188 2417 | —- aaa 2, K- 188 = 1874 ＋ 8930 
17-—187 6 | 10 1 nne. nn. 


Which Equation being refolved, we ſhall find a = hs or ; 
nearly to it, 10 being the true Root. ; 8 


Then by the tenth Step e = 4 .. 


We ſhall now „ proceed to the Solution of ſeveral Geometrical | 

| Problems upon the ſame general Principles, and if the Learner i is 

not ſufficiently acquainted with the Elements of Geometry, to 

diſcover how 3 are formed from the Properties 9 | 
the Figure, he may omit theſe Queſtions, and proceed to the 

others which require no Knowledge in nn. 1 


| Queſtion 97. In * obligne T1 _ ABC, ven the Difforec 
| between the Sides AC and BC = BG, gion erence between | 
the Segments of the Baſe AE and FB = To, and the Perpendicular © 
CE, het 2 from the vertical Angle C, upon the * A 2 = = FI 
To find t Sides AC, CB, and Baſe AB? 1 5 


3 Upon C as 2 Center, with the Radius C B, draw the Circle 
 GBFD, and continue AC to G. Te 
Hence CB = CD, as Radius of the . Circle, hives 
AD is the Difference of _o * or the . between 
6 1 | 
| — * 


Of ſolving Equations,"&c. 261 


And BE=EF, as FB is biſected at E by th& 3.73 


3 AF is the Difference of the 2 e of the Baſe, or 
— AE ud EB = NES IT k 


. . 
% | 8 * : 


Let Ald 8, and DC=CB=es, fm 40 244 

Let Al 10, and Air hence AB * 
+26. 8 8 

Let CE 2 : 16. 
_ Having two unknown Quantities, 4 and. e, and no: Readon 
from the Conditions of the Queſton, * muſt raiſe two Equa- 
tions from the Properties of the Figure. 
Now the Lines AG and AB are .* from withia a Cn 
and touch without at the Point A, therefore by 37. . 3 AG 
* AD = AB x AF, all which Lines are expreſſed in 8ym- 
bols, except AG, but CG = CD = e, and AC=d þo, 
dene AG = = > 8 26, hence hence we have in in Trot, | ; 


Wes 117 TTZex A= IJ 2 © de de 
e over the Quantities, ſignifes 
# x. #* CNS A LOI 19805 

e de Gee Sieh fellows R. by 
II of Multiplication. 

| | 25 But the Triangle CEB in right ang, 


« þ.  terahore by; ' 
i «te, 11} 2 | PP aa=et 
"ood LIST | 3 . „ 

338 +: I Now find the Value of either « a or to 
Po, | in the third Equation. 5 
324 t 4 ] ze =bbþ+2ba—dd 


; ot 8 we ſhall have Occaſion to ſquare this Equation, for 
when the Value of c # is found, that Equation muſt be raiſed to the 


bas ns 


_ 
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fecond Power, it being & in the ſecond. Equation; and 5; 
— 4d being a known Quantity, to wu Trouble, ons 


xz=bb—4d. 
Then 


5724 


f 


4% 


e 


10 — 4. 


3 
6 


\ 


10 
II 


1 


4 


Foe 
| ax +4xh0+4bboa_ 


© 
18 


1 254 
* hdd 


Raiſe this to the ſecond Power, becauſe | 
it is ee in the ſecond Equation, 


— ee ee 
e 444 


<= 75 +a a, 
(an Equation 
dlear of e. 


1 


J xxÞ4 l baa=4ddpp4+4dda a 


Brin all the Powers of @ to one Side 
the Equation. | 


ry oh, ada 1 ddpp 


| EMERY e pp—x* 


Here the Equadon appears quadratic,” the unknown Quantity 
deln only to the firſt and ſecond Power; but as the Square of 
the unknown Quantity has Co-efficients, therefore by Article 38, 


_ the Equation by 46bb- — 4# d, the Co-efficients of ag. 
11 eee „ 5 4. 


4 3 2 
dee 1 


| The Work being now | prepared Gs compleating the Square, and 
the Coefficient of à being a Ftaction, to ſave the Trouble of 
dividing | it by 2, and ſquaring the uin n to Art. 57. 


] 


ſubſtitute y = er 
wee 
7 134 14 | bel e. += 
3 "EL. * oi or” Z = <7 72 
a ee 6 e 4 
e . 


Of ' ſolving Equations, &c. 26g 
Then by Step 6th 17 Lol 4254.6 agen” ol 


Hence | 18 AC „ 1 
19 CBS 223112 . 
2% ABIT 6% : 


* Queſtion 92. In the oblique Triangle A B C, PEGS is given 
the Sum of the Sides AC and BC , and the Difference of the 
Segments of the Baſe AE and B E = 2, with the Perpendi- 
cular C E, let fall from the vertical Angle at C upon the Baſe 
AD. To fins the Sides AC, BC, mode ws AB? 


"Up on C as a Center with | B 
the Radius CB, draw the I ng, RE | 
Circle GBF D, and con- | . f 
tinue AC to G. Fg 
TraCo=clagh,. oh; 15 *- v8 
being all Radii of the © (ge 

ſame Circle, whence AG 1 8 
is the rn 2 Sides, 
or ACA 55 
"And PE EB, for BN 0 
is biſected at E, by the . 
22 whence AF is 9 
tde Difference of the Segments of the Baſe, 0 or the Di ference 
between AE and BE — 2. 
The Conſtruction of this Figure being the ſame as the laſt, : 
ue can raiſe the ſame two Equations from the Fi igure, but in- 
ſtead of AD being given, we have AG given. Let AG, or 
AC+CB=5=8, and DC = CG =a, whence DG =24, 
then AG - DGS AD — 242. | 
Put AF= us "Wi and FE = EBS. then A Ba d 2, 
let CE = p = : g 
Now as in . laſt Queſtion, becauſe the Lines AG and A B 
ate drawn from the Circumference within the Circle, and touch 
at the Point A without the Ciel, hence vy 37+ * 3 AG * AD | 
| =AB * AF, that i is, 1 15 5 


NF in Symbols ——— 
A 1 a. EE ths: | 
by 47. 3 IH Þee=aa the Triangle be- 
jt ak 8 ng 9 and DCECB=e. 
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„ Here the Queſtion is expreſſed by two Equations, and two 
unknown Quantities, * a T * 


2 ＋ 25424 [+5 =dd + 24e +250 

4 —dd] 5 ſis —dd =2de+25a 
g—2dej 6 [25a=55s —dd—2de 
Es Subſtitute as before x = 55 — dd, for - 
1 | whenthe Value of a is found, it muſt = 
I beraiſedto the ſecond Power, to com- 
3 pare it with a@ in the third Equation, 
Then | 7 254=x—2de 3 5 


| 4 Raiſe this Equation to the ſecond Powe, | 
becauſe it is a a in the third Equation. 
| TOTS xx—4xde +4 ddee 
ads be — M 
3.910 pp +eem — — 
10 * 4 11 4 pA -A de Addi: 2 
| Now bring all the Powers of „to ene 

7 Side of the Equation, | 
1 1 12 ene 11 - 42d, 
12 +4 xd4e] 13] 455ee—4 Add ee rA de -A 5p p=xy 
1 eee! 


Here the Equation appears quadratic, but is not ambiguous, 
for x x is greater than 45 5p 5. inn * the Co- efficient of 


ety h Art. 58. 


2 3 4X de 3 * — 4% 
14 1 92 1 1 5 - 5 
The Work being prepared lg compleating the Square, fub- . 
44 ĩͤ GRO 124 A 


we- V 
. 4 
6 = — 
rden | ; 97 47 3 | 
abe - — 17 tre} | = Jrr=900 2 +1 


Os 


1 2 


0 > 4 4 © © 
4 t : & LS 
| " 1 : 5 


12 e 
5 * J = 
ren by hs 20 | a === -BY 3.03 =BC. 


Hence | 21 AC=5-—a= 44 7 
And 22 BA= MA +408] „72 


Queſtion 93. In the Wer — A BC, thre MW 
goon the Area 0 4 the Triangle equal to 24, and the Sum of the 


Hypothenuſl 7 AC and — 1 C ne” 10 16. To 
kd the 8 of the Triangle? | 


| Lkke=s, AB=4, NY AC. 
BC =, 24, ” $f j' 8 1 
Here being three un- 
known Quantities, there 
muſt be raiſed three E— 
rege from the Que. _- 
| ſion, _ the Properties — 0% eee + 
of the igure. | | — 1 — — — 

Now - S the TringeA n 64: B 
ABC is NE E A 
therefore, ACS] 


EE 


N yy 777 Pl we anti, 


2 [ 
3 44, * Cats the Rule for finding the 
2 Area of the Triangle, for the 


Product of the Baſe and Perpendicular of any Trinagle being 
divided by 2, the Quotient is the Are. 


Tbe firſt Equation has all the three unknown Quantities, = 


but the other two have only two of them. Now if we take 
that Quantity which is in all the three Equations, and find the 
Value of it in one of them, and in its Room write that Value 
in the other two Equations, the Queſtion will be then reduced 
to two Equations, and two unknown bo aan thus in the 
1. Launen knd the I e, ; 


ALGEBR A. 
2—,] 4 e=d=y_ | 
ne But as it is ee in the fiſt ede 
therefore, 
19 ee=dd—2dy+yy | 
1.5160 ig, Two Equations | 
| al—ay with only two un- 
4 * s known Quantities, 
I Find the Value of bo in each of theſe 
| r Equations. 
6—yy] 8 | aa+dd— 2&= o, for y y being taken 
- 3 away by the Subſtraction, that Side 
I } of the Equation is e 
9 +24y r 
0 24 
nX2|[infad—ay=2s. 
II -+ay[i2fad=25s+ay' 
12 22 13] ay=ad—2s 
13 — 414 e e. 
aa+dd_ 1 
10 | — = oC 
14115 2 4 4 a 
15 * 4116 — 4 2 25 2 
16 2 4 17 e oe a ads 
* Numbers 18 [aaa ＋ 256 2 ＋ 512 @a — eh 
18 —$124 | 19 £00 — $3024 e 


Here the Equation i is adfected, therefore tranſpoſe the 


tity ſo that the Side of the e which is known may have 
the affirmatrve Sign. 


20 + 1536 aaa ＋ 1536 = 256 4 


1 3 5 eee ee 
21— 44422 — 4 ＋ 25% = 1536 


Which Equation being reſolved by the Method of Converght 


K ries, we ſhall find a = 8 nearly, for 8 is the true Root; from 
LE "Woes the other Sides of the Triangle are eaſily determined. 


Queſtion 94. he the right-angled Triangle ABC, there is 


drawn ( E varallel to the Perpendicular B © given the Per- 
Pena cular B C = 205 the ow * the By Pre E wee = wn" 


Of ſolving W &c. 
and the Segment of the 9 A 8 * 20. To find the Hypothenuſq 


AC and Boſe AB? 


Draw ED parallel 0 A B. 

2 755 2 c = *4z EC 
een then AB 
97 AEx= 6 then AC 8 80 


—=n+e. 


Here being two unknown 
Quantities, we muſt raiſe twa 


uations. 


Now the Triangles A G E 


1 


and ED C are 

ts 

in Symbols 
whence | 


4 


by 47 1 


32. 


„ 


cate 


WEE: 


8 * . 


9 in Numbers 


that is 


4 1 | 


12 — 75] ee 


. $3 — 12000e 


267 


$M 
AG:AE:;ED:EC | 


3111 

e n, for Quantities that are in 
continual Proportion, the Product of 
the Extreams and Means are equal. 


[bb+2 b a+ a ec n ane ee, | 


the 2 ABC being right- 


| angled, and as theſe two laſt Equa- 
tions contain the [NPR weer 1 85 
2 22 
e | 
bbun 
gan, . . 
144 22454 4 Aa 
e (+46: 
a bbun, 
n bbe 2532 64 + crommne. 
+ C (Tze 


bbee+2 bbne+hbun+cceemnnee 


+ 2neeexevre 
400 «8+ 12000 + 90990 + 576 24 
S 225 ＋ oe tee 
976 %. 12000 «+ 

+ 30 fee 


'| 7512e-+12000e-4-90000 = 30eee + eve. 5 


ecee+ Zocet — 75 lec = 120008-4-90009 


ere ZQ0e6==27 $164 == FRONQL 5 JOred: 
— m I 9 Which 


90000 = 225 0 „ 


28  ALCEBRA.. | 
Which Equation being reſolved by the Method of Coniverging 
Series, we ſhall find e = 25 nearly, for 25 is the true Root, 
Then by the fifth Step a = 12, 'whence AC = nt e = 40, 
and AB=b+a=a 32, no EPR e 


* 


Queſtion 95. In the Triangle ABC, given the Baſe BC 
= 42.5 and the Angle at B = 490: 45 and the Angle at 
C = 422 : 30 to find the Perpendicular A D, let fall from the 
vertical Angle at A upon the Baſe B CC. e 


The Triangle ADB is right-angled, 
A. and the Angle ABD being R all 
the Angles of the Triangle ABD are 
known, therefore by plain Trigonome- 
; | try, we can find the Ratio between the 

Em mm —-— Sides BD, and AD, though we do not 
103 TCxnqou the Length of either of them, for 
| „„ as the Sine of the Angle BAD, is to the 

Logarithm of any Number aſſumed for the Side BD, ſo is the 
Sine of the Angle at B to a fourth Number, which is the Lo- 
garithm of the proportional Number for the Side AD. 
Therefore aſſuming Unity, or 1, for the Side BD, we have 
As the Sine of the Angle at A 40: 15' - 9.810316 
Is to the Log. of the Side BD . - oo 

So is the Sine of the Angle at B 490: 45” - 9.882657 
„ | e 9.882057 
9.810316 


— ̃— 
* 


To the Log, of the Side AD - 1.18 - — 973 


Hence the Sides AD and BD are to one another, as 1.18 
26400T- e 1 VVV 
Nov let BC S 42.5 AD = a, m= 1.18 and p = 1. 
Conſequently, = e = 
8 == 11 m: p: 2: L BD, that is, 27 
. i II N the Numbers which 
expreſs the Proportion of A D and D B, are to one another, ſo 
is the true Length of A D to the true Length of B D. Fn 
By the fame Reaſoning, in the Triangle ADC, becauſe all 
the Angles are known, therefore the Ratio of the Sides AD 
and DC are known, and aſſuming AD to be = 1. and pro» 
ceeding by Trigonometry as before, we ſhall find the propor- 
tional Number for CD to be 111 Nen 
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Now "_ * = 1.1 and 5 = I, oak: we have 
1 2] 4. 914 2 De, by the fins . 


1 firſt Step. 
And as we have how ex reſſed in Symbo the Parts 
BD and DC of the Baſe BY, hs a $00 
22 +12 hn te- KC. 
14 ee N 21 
Den n 
La} 2 ra Ab. 


Queſtion 96. 0 the ri 737 
glad Triangle ABC, ahve is 
given the Sum of the Hicks equal _ 
. to 12, and the Area equal 1 U. 
To Jour the * a 


| "Ko * 125 b= 6, BOS, 5 * 
AC = 3 
Then by the Property of the 1 ME: 
Th ALT 9s 1 A 
* * . = ; 
1 _ (Queltion. 
1 | . from the Rule bac 
2 2 the Area of the Triangle. 


0 
1 a e is the ſame Surd in both Equations, find 
what the Surd is equal to in the ſecond ne, and write is 


= Value for the Surd in the firſt. Equation. . | 


p 2 — 2 i: i = 2 


1 5 hi by the Rule for Divi-- 
« 4; * of Fraftions in CS oy 


metic. 


65 7 | Reaſoning as at the 
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1. 3 4 „TA. * 
4* 4 5 aa Cay 25e, now the Queſtion 
: 1 is contained in the firſt and fiſth 
Equations. 

4 I—-|6|/yym—aam=—a—y 8 
6 G 2 7 e ee " 
"3249 240 =250 +25y—2ay—55 

353 — 9 a = - 45-23 
9* 210 206 =214—209—4d | 
11+24)|12 eee, 
12 — 21413 —4 = 25 — 
13747551427 =55—4b _ 
OY eee 


8 Queſtion 97. Tn the Tri. 
C augle ABC, there is given 
the Sum of the Sides BC TBA 
+ AC = 85, the ra = 


1249. Ts fd the 8 Sides 0 the : 
Triangle? . | 


- 


s, 


„ OE Lets = 85, b = 200, ac 

Sa, becauſe the Angle BAC 

= 1240, the An gle Cc AD= = 560, and CD being a Perpen- 

dicular let fall on 1 B continued, all the Angles of the Triangle 

ACD are known, conſequently the Ratio between AC and 

CD is known, for aſſuming CD to be * or Is then in 
the Triangle A CD by Trigonometry, | 


As the Sine of the Angle CAD 560: bo! 1 . 9.918574 
Is to the Log. of the Side CD. OS LINE - cam. 


90 i 18 the * 2 » -: $0 o 1 000000 

1 10.000000 

. „„ 
To the 1 of the Side ac 1.22 887425 : 


Hence we know the Sides AC and CD ws a3 1.21 to 1. 
2 „ 5 | Calling 


200, and the Angle at A= 


i 


Of NPlving Equations, Kc __ an 
Calling m = = 1.21 d=1, therefore, So 


1 4: 0:99 0b. wat theft 
or ſecond. 4 Queſtion 95. 
Now B A being confidered' as the Baſe of the ra 5 Ac, | 


* CD as its Perpenidiclar: hence by the Rule for finding the 
Area of the Trang, B A x DC = 4 that i is oy 4 
Symbols | 2 2b 425 * BA. | 
2.5 .. | I WW. ; 
7 PLE. © = 23% iy the Rule for _— 
1 wide of ge FraQions. 
And 4] "AD = / 22 for PE Tu- 
5 A 1 angle 1 where 
| | =AC, eb. 
©” bo | — — 
15s © F- 
317445 = + % 4 + 
þ + 9 ln (AD=BD 
4bbmm , 4bm 4444 
dla oy ddaa —7 es mm 
EAR 8 —2 
_ +16— BD, or 22 
Ne 2426 = ED, or ep ee, 
C ad — .. 
"ap 44 8 05 8 
4 . * +aa = CB, or CB el. 


8 now 5 an Expreſion equal to the Square of c B, | 


we muſt endeavour to find another Expreſſion for * * from 10 
ſome other Data. 


Now the Sum o of all the Sides i is given, that | RET, 
31 


. ͤ 


— r.. •ꝙß« 
5 


! 

i 

| ! 
; 

k 

t | 
! 
1 
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| 9 


But 10 


um. ... 6 


radical Sign, hs 4 


(OSS and AS 


Fw 


BC+AC+AB=s 5 
wa. 


"da 
Es tos. gt, third Step, 
501 Us, | 


£4 


| bus | 


ti, Bo 
a *% 
 45bm- 8225 «Hitz 
— —250 
aa. 5 . 4d 
+a= Td or BC hruared. 


79 5 —2. + £222 4 456m 
da ddaa 


e e 


da mm 


: "Hits the Lenne may obſerve that the unknown — is 

under the radical Sign, and therefore as ſuch 
genial ſquared to take away the Surd, the ſame is to be done 
Here; butas it is a 4 in all the Quantities under the radical Sign, 
| we can extract the i 


Equations are 


re Root of a a, and join it to the rational 


Quantity, leaving hos 3 Part of the Surd under the 


— 444 4 2, = 
18 mm. 815 da ON 5712 


oh the 72 2 whenes the ſeventeenth Equation becomes 
mm 


# ” 


11 


The 


4 Eehialido bug now cleared 1 of i its Fr r 
N for the Powers of a are only to. the 


| MSc LF ol e 


ee 3 by which Means | 
we hank ſaved the Trouble of ſquar- 4 
ing the ſeventeenth. Step. 1 1 


+ EA by 44 * 


ions, it _ 
rſt and Pl 


overs and the Surd is « wh 5 one 1. 155 en ak, 4. 


23 u 2 


is = +5 


* 


cab og — 5. 2 —— — 


— 


# 


424. | 
Fs 4:bm # Ao 2 3 * 


rA. — 917 
nn 
| „„ 
being a known an 


2 13 
TION e Bb 


2X 
. * 
= 37 - 
: * & 

N | 


vole | T. tion deing ambiguous by the 22d Sep. 
Whence we thall find a = 27.21=AC. 


And by the third Equation 75 on: = 17 78 = B * . 6 


mY Ang by: the thirreenth Equation 5- 1— — 5 — —4 4907: = B 0. 
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Tais being the moſt difficult Solution we have yet had, x 
Review or' Summary "Account of the' Operation may not be 
uſcleſs to the Learner, in- giving him ſpme Idea how to begin 
und form a Judgment in ſuch Caſes... 8. 


Nov becauſe the Angles of the Triangle ACD are known, 


and Glory of our Nation; and I have only endeavoured to 


In a more copious Manner. 


we have the Ratio of the Sides given, whence aſſuming C D 
known, I find a proportional Number for A C, and from thence 
E can expreſs CD and AC in Symbole, and CD being con- 
ſidered as the Perpendicular to the Triangle B A C, of which the 
Baſe is BA, from the Rule for finding the Area of a Triangle, 
L obtain an Expreſſion for BA; and I expreſs AD in Symbols, 

from knowing A C and CD, and adding AD to BA, I hav 

Expreſſions for BD and D C, each of which being ſquared, their | 
Sum is equal to the Square of B CSce. 

Then from ſome other Data J find an Expreſſion for B C, 
and becauſe the Sum of the Sides is given, and having Expreſ. 
ſions for the two Sides BA and A C, it is eaſy to find an 
Expreſſion for BC, as at the thirteenth Step, which being 
ſquared, is made equal to the former Square of BC, and the 
Equation is reduced, as in the Work. ' | . 
This and ſeveral other Queſtions are taken from Sir Is aac 

NET ON, the perpetual and everlaſting Honour, Ornament, 


accommodate his Solutions to the Learner, in explaining them 


_ . Queſtion 98. In the Triangle ABC, there is given the Altitude 
CD = 7, the Baſe AB= 10, and the Sum 4 the Sides B C + 
 AC=23. To find the Sides of the Triangle 3 N 


C Becauſe the three Sides of 
the Triangle BAC will be 
i eaſily expreſſed in e. 
and the Triangle BCD being 
: Tright-angled, we ſhall eaſily 
| find to what BD is qual. 
i Again,as the Triangle ACD 
is right-angled, and the Sides 
3 A and CD are known in 
Symbols, therefore AD is known in Symbols. 
Now if ſrom BD before found in Symbols, we ſubſtract BA, 
| there remains another Value for AD, which being made equal 
to the former, we have an Equation, which is ſufficient, if we 
ule but one unknown Quantity. ow ee Re RE 


12166450] 13444 


7. 


* — 
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And as-here will be a new Method of expreſſiug the Quan. 


de ſought, I refer the Reader to Queſtion 41, where at Step 13 
he will find, that in any two Numbers, if their Difference is 


ſubſtracted from their Sum, and the Remainder divided by 2, the 


Quotient will be equal to the leſſer; and at the ſame Queſtion, 
if he exterminates e and finds a, or the greater Number, it will 
be equal to the Sum and Difference of the two Numbers added 


together and divided by 2. 


| Therefore put x=CD =7, b=BA= 10, e = half the 
Sum of the Sides BC + AC = 11.5 and 4 = half their Dif- 


ference, then the greater Side or BC =: +a, and the leſſer 

Side or AC = c— 4, now in the Triangle BCD KY 

 by47.6.1] t {orb 2tapaa—xx=3D, for 
es 4 8 4.4 and CD=x 


I I And in the Triangle AC D, 

by 47. . 12 [VN == A D, for 
a „ AC ge-, and CD = x PI | 

12 4 |] Weeb2abaa—xsx:—b=BD 


2.4] 5s | M eee 

58 21˙6 cc — ca 2 xx 
III. 2e aa—xx: +bb 
I By tranſpoſing the Quantities which 
I deſtroy one another 


2 have{ 7 —4a=—2b, Fe iα na—as : +6b 
1248-1 2b \/ cc+2cabaa—xx=bb+4ca 
8 G29 | 4bbce + Bbbca ＋ Ala — qbbxs = bbbb 


fold +Bbbcah 16ccaa Dee 
9 — 85e a | 10 | &bbcc + 4bbaa — 4bbxx — bbbb + 1 6ccaa : 


 11—46bbaa| 121 I6ecaa— 4bbaa==4bbee — qbbxx—bbbb 


-1 4bbec—bbbb—qbbuax bb 
166 41“ 4 


„ e 1 PInth Ss 7 7 OY 


— - — — — — — — = — — = — * — — ———_—__— — — —— — * — = — = * — — _ = — - l 
GE ere . — — = — — = . rn : ˙ I | 2 tw > yg er — — — 2 non — - . — —.— — — — — -— —— — 
IE — — — 2 — 2 — — - —— —— — —— — —— — — > CR . — L 7 * ” S 2 2 _ 24 J 2 — . IE EI” <—m—_ — nn nn he — — — — — = 3 2 3 — 2 22 2 =; = — . ee 
: = — — 5 ” = === 5 1 Z - - — I - — 7 $ = 1 -- — CE — * — * > * SR, . 
—— — 5 * - r — - * = — — — — 2 ME i — — * - A a— — * "ENS 2 ” 2 _ = = 
— — - < — - - ——— — — — == - - - a 2 = * 7 = 
— — — — = = : es a I — = = — —. tn ow 


— coma RI eg—— 


A _—_ —_——_— — 


7 nb — EE. EXC — — = OL = a — — 2 — = = — = — wad Y = — = - = 
— — — — * — - LS — 8 . — — ———— — — - : — — 55 — — — — — 2 Lo thine Fane we — — — 


means / . or » * * 7 
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Whence c = 15.19 = BC, ande - 2 = 7.8 AC. 
If the Learner ſhould be perplexed to ſee the Contractions at 


the thirteenth and fourteenth Steps, they may be illuſtrated thus 
4bbee—bbbb —4bbax _ 4bbec—bbbb | _46bbusx 


100 457 1660 — 445 155 1667 —45¹ 


4 for i it is the ſame Thing whether the Quantities that compoſe the 

 Numerator, are placed ſucceſſively one after another like one 
continued Fraction, or placed ſeparately and diſtinctly, like dif- 
ferent Fractions, the Quantities that compoſe the Denominator 
being placed under each diſtint Numerator. 


But 167 —4 $0) 43bce—b34b (22 


Abbec—bbbb 
0 | 


The Quotient Quantity i is 3 „ ad; as the e enen of the 
Diviſor are reſpectively four Times more than thoſe of the Di- 


vidend, therefore under the Quotient * bb place 4» and 
| ? is the Quotient exact. | 


And this Fraction .. qbbox = _bbux _ 150 it is auh 
Ibcc—-46b Tec 55, 


- dividing the Co-efficients by 4, therefore the Contractions are 


as at the thirteenth Step. 


The Contractions at the ane ac Step, ariſe from its being 
bb in all the Terms under the radical Sign, for it is only placing 
6b the 7 Root of 5% without 1 radical Sign, * which 

1 0 5 1 


2 


; 90. In A Triangle B C * there is wen * 300 
4 the Sum of the Sides A GBC = 18, and the ur. 
tical Angle at CS 302: oo To find the 9 A C and B C. 


Let fall the Perpendicular AD, and in the Triangle AC D, 


| | becauſe the Angle at Cs given, all the Angles of that Triangle 


are known, and therefore the Ratio of the Sides is known, b) 
| which means we can bet an Expreſſion for CD. 1 


ba 


- 5 C3 eee Te. 


And becauſe A D is a Per 


Trigonometry, 


* 


1d pendicular that falls within the 
Triangle, and the Angle at C is" acute, therefore by 13. 6. 2, 


B C ſquared added to A C ſquared, is equal to B A ſaua 
to the Product of 2 BC x d bogus 1 


D, from whence we ſhall hav | 
ther Expreſſion for CD. Now if we can expreſs the Side of 


the Triangle with one unknown Quantity, this Equation be» | 


tween the Iwo Values of CD will be ſufficient, 


5 15 the Triangle AC D, becauſe the Angle at C is known, 
and AD being a Perpendicular to CB, all the re hot of the 


Triangle AC are known, therefore aſſuming C 


n 


As the Sine of the Angle C 60: 0% 9.93753t 


Is to the Log. of the Side P/ 1. , = 0.000000 
So is the Sine of the Angle CD A- go : 00 - 10.co0000 
8 4 15 V 


9:937531 


| k To the Log. of the Side AC - - 1.15 5 — = "0.002 46g ES 


 _ Hence we know that as 1.15 is to 1, fois AC to CDP). 
Then let AB=6=x, half the Sum of the Sides AC 
.+BC=9=6, and half their Difference = a, then as in 
| the laſt Queſtion, the greater Side or BC = 6 + 4, and the 
leſſer Side or AC -a, d= l. I II. 
Becau | 


Ds CD, 4 1.15 fü r. 


78 4 ERA. 
" — 1 ö 41 n: — | 


A 33-44h644 ite 
rs . 2 2 |} + 33+2ax CD | 


. 2 — 4. e 
3224244 — hero Ate =CD E 


| f 4 2b T2 


The ſhort Line over the two Quantities 25412 in the 
3 and third Equations, ſignifies they are both to the mul. 
tiplied into CD, otherwiſe there would be no Diſtinction whe- 
ther CD is to be multiplied into 2 4 only, or all the Quantities 

on that Side of the Equation. 
Now make an Equation detween the two TOs of CD 
found at the firſt 8 fourth Equations. 


| 202 Thoemge, nb—na 


$ X 2 2 | + — —— 

85 6 d 74 2b BT d= d x=2nbb—2 na 
J. 8 224 db, daa—dsxx=2nbb 
8+dxx]| 9 |2anaabh2dbbi2daa=z2nbb+dxy 
9—24bb 101 2na@+2daa=2nbb+dxx—zadbb | 

W 21 124 11 e eee 

e | ee, 22 ＋ 24 ry 
11w2| 12 2 2 10 
| 2np2d - 


| Whence Mes e = 10.99 and AC= == b — a= 7.01 


Gude 100. In the Fiſh Pond ABCD, there is given the 

Side AD = 30, DC = 35, CB= 40, "and AB = 38; th 
Angle at A IIZ, the Angle at B 609, the Angle at C= 100% 
and the Angle at D = 87%, and the Fiſh Pond is to be furrounde 
with an Area of 700, and every where i 4 the LO: Breadth. 77 
8 fod: the Breadth of the Walt ?. 


Sup poſing the Walk to be drawn round the Pond. as in the 
4 5 let ſall the Perpendiculars AK, BL, BM, CN, CO, 
DP, D and Al, by which the Walk is Grided into 
ow Ppallcliograms 'AKLB, BMNC, COPD, D 


Of folving Rquations, = 279 
and into four Tr, rapezia ATEK, :BLFM, CNGO and 
DPHQ, and the Are Area of theſe four +72" ax and four 
Trapezia 38 mov to 8 fra Arey of the Walk. wt | 


at the Breadth of * Walk 85 , mY the tins fi hs . 
AD+DC+CB+BA= 143 =, then the Ares of the 
four arallellograms will de 34. Let x = 700. 2 . 

Draw AE, BF, CG and DH, becauſe the Triangles 
AIE and AKE are equal, therefore the Angle AE K and 
12 are equal, and each of theſe 72 are equal to balf the 

An le at A which i is 1132, hence the Angle AEI is 56*: 30 
Ihen in the Triangle AE all the R are ry. and 
_ Conſequently from plain Trigonometry, we can find the Ratio 

of the Sides EI and LA, for We de Unity, or 1, 


e have 


As the Sine of the Angle E a1 EY 30 9. 141889 


3 of the Side EI . 1.0 0. 
Sao is the Sine of the Angle Abr. 385 30 - 9.921107 
$6 85 . on X17 14: AT 
_ 9.741889 


7e the Log. of the Side A! 1.51 - 0.179218 * 


. 9 
F „A 3 5 1 


Hence d: e: 2 7 1 which being the Baſe of the 
Triangle EI A, 


| Bene 3 ET = the Area of the 
wy 2 24 (Triangle EIA, and 
2 «i 3 |= = the Area of the Trapezjun 


Mol in the Trapedium BLFM, btw the Angle Bi is 600, 
we have the wn, 4 LFB = zoo, for the ſame Reaſons as before; 


| whence in the Triangle LFB, jf we aſſume BL to be Unity, 
or 1, we ſhall find the proportional Number for FL to be 


5 73 hence as I is to 1.73 ſo is "OL to LF, = 1.73 


Then > |. if: : „TS Ur 


E 


8 5 I 220 the . of the 
15 Hs . (Triangle BL. F. 
5926 | 5 . the Ates of the Trapezium 


15444 | (Eu. 
| Again, in the Trapezium CN G O, 3 the Angle at 0 

is 1000, the Angle CGN is 500, for the ſame Reaſon as before; 
and aſſumin ng Unity for NG, we ſhall find 1.19 to be the pro- 


portional Number for NC, whence we Kao chat C N and 
Nr 3 | 
Then | 7 |e: 24 7 = = NG, which bein 

„ Ian of the Triangle CNG, 
Hlence g |= x = = the Area of the 
„„ Cos A. = (Triangle C NG. 
E * 2 9 ER = the Area of the 5 


Lafty, in the Trigenium D PHQ, becauſe the 5 D 
is 87% the Angle DHP i is 43 39) for' the ſame * as 
be ore; 


of . a . 
before; and aſſuming Unity for D P we thall find 2.07 to b* 
the proportional Nerd, for PH, hence we know that as xs 4 
a dy let r r 1.07 r 


Then | 10 92715: 8: LD =PA, 4 in before 


rox 2 11 22 20 Area of the Tu- 
e 2s n+ a (angle DPH, hence 
: 11 * 2 14 22 the A of the 11 72 
| | But it was before found that 7 

173 ara Area of the four Parallllo- 


No collect the Ark of 2 Tins” and e . 
— Sum, and make them equal to the given A. of the 


36649912413 E 97 2277145 * 2 5 * be 8 


1 


8 . W Yn 

ſubſtitute | x5 1=5S+£+< - IP the . 
n en of ao = 4.502 
14. 1516 Paaktba=x ; 3 

46 — 2 2 


17 01844. 
18 u 2 q Ie 


b 5 
1 — — 18 1 2 
0 "OM RT +: 27 
the Breadth of the Walk. 
Becauſe the PROVE and Sides of the Fiſh Pond are given, 
the Figure may be drawn ; but for the Eaſe of the Numerical 
Calculation J have choſe ſuch Numbers, as | will not "—_ 3 
agree with a Geometrical Figure. 


Queſtion 101. Tn the ri — Triangle ABC, given the 755 
* 22 9 and; tht * 


— — = 
Perpendicular © b 2 = 4.75 let fall from the Right-angle 47 C 
; mw the enk A B. 'To nd the Sides of the Triangle K 


8 Lt CD 32475 AB+BC 
'| +CAzxz=24, AB=a, then the 
oo _ of two of the Sides, or AC 
1 B=x—,a, and as at Que- 
ſtion 98 let y = the Difference of 
the ſame two Sides AC and CB. 
8 A And becauſe the greater Number or 
W wn wg 0 Les is equal to the Sum and Dif- 
bg 6 | ference of the two Numbers or Legs 
divided by 2, as in the laſt Queſtion, 


therefore AC the greater Leg = = — ad , and B 0 the leſſer 


| Lily nk 1 —4 = | 

Having e for A B, B 2 LE, AC, the three af, 
of the Triangle ABC, in which there are two mknowe Quan- 
| ities a and y, we muſt raiſe two Equations from the Properties 
. of the Figure, and becauſe the 2 A B wy =O D are 
ſimilar, therefore by 


IAB: BC:: AC: CD 


1: 4640 ; | 
In symbale Z a: —. :: 
0. | 1 E 1 112 2 
whence | | 1 2 — e +99 
F 4 
. 


” * — a 
that is | q | ab = — —22 


1 And bene FE. Triangle AC 3 is 
I right-angled, 
92 1 ts; eee 


| 1 8 | 6 5 eee eee 


— 
— 


— 


a” ls; 


. 229 E277 mas 


5 contrafted 6 ]—= 
Ho e x. 


Hon the two Equations which contain the Queſtion are the 
Sourth and ſixth, and as ꝙ is only to the Square in each of them, 
end in both he Value of y Je But the ſixth Equation, becomes 


: "T8 


** 
r 
- . 


3 — Equations, the, 


Amd gs Sr.. 
| 


. TT %. 


THT r 2 
5 7278 eee eee 
8 ＋ YO Sa 2 - 


rr 4 ο, r 2 4-5 
10 f/ S 2K ＋ 4-423 
9 II | 12 aa ara — xx = xx — 2xaÞ+ada — 4 ab 
| | 13 2* - c — 2142 — 4435 
13+ 44ab| 14] 2X4 e- - 234 

14 +2x4a]15j4*xaÞ+Þqab—xx=x*x © 
115 ＋ * 4 16 4 4% 25 : 

| x | 3 * — ern 4 as 0 
e 535 * AB. 
1 Now a belag found, therefore 


9 90w2 18 9 Nie =2. 4 
a * —4 — 8 TMP ER 
e e 
18 . „ IS. Us 1 8 * 


1 4 
"Py 


Ot 102. | S the e Tang k „ABC. given the 
| Hypothenuſe AB ='10, and the Sum of the Sides and Þ 8 
cular C D, that s AC + CB + CD= 18. 75 * ala the 
Sides A U and B C? Vide bf Rus. 8 1 


let AB U S ic, x=18, 75 CD=a, ee 
=x—0a; now put y = the Difference between the Legs AC 
and CB, tt as in the two laſt Queſtions AC, or'the greater 


pts 5 and the lefer Legs of CB = == 


1 CS. 


Leg i is 


Having PT? the Sides of the Triangle A A BCi in Symbols, 
in which there are two unknown Quantities a and y, we muſt 
| raiſe two Equations from the Properties of the Fi igure, and - 
becauſe A BC is a right: angled Triangle, therefore 0 | 


4 


. 7 4, 7 x 


eee $00bey ; 


8 — 


1 
% © fb ” 3 


1 + = XX—220— ertrag =b „ 


* 
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* The wo Trans ABC and CBD being fine; therefore 
by 4.4.6| 2 [AB: AC:: CR: CD, that is in Symbols, 


4 -a +y „ 295 


Py At 3 5: —— — — — : 4 


z %% Sr 
II Henece the Queſtion is . in the 
I firſt and fourth Equations. I 
7 contraſted] 5 t 
| 2 


4 comrafted 6152 = oh Dor — a + — rout 2 


* 


| Now in both theſe Equations find 4 vn. of y „ ther 
being no other Power AL... 


7 FFF 11 
== 2A 24a—xx 
6x 449 [4ba=xx—2xa+0a—yy 
 9o+]io[yy=x*x—2za+aa—4ba 
8.1017 xx 2 .- 4d 25 — 4e 
e bo + 2X4 —*Fx 
171 2412 2 aa—4ba= 2bb+2x0 
„ — x 
12 — * „13 —2xa+200—4ba=2bb+2xa—2x 
13—2xa|14 24 —4#4—4ba=2bb—2xx 
14 —2|15|44—2x4a—2ba=bb—xs 
| | Becauſe xxis greater than bb, there- 
| | fore the Equation is ambiguous. 
fubſtitute | 16 — 2 = — 2K — 238 57.5 
then a 13,3) bows 


1 18 8 

18 210 1.8 i 
19 2 200 tie. 78 
p 14 (or 5.7 
by the roth Step! 21 „V= 77 258 ba=1.99 
Then 


In che above Equation ne eu a= ap br 32 the Valeo 
of 4 muſt be 4.78 for it G alag> \ of the 


three Quantities is only 18 75. 


| Queſtion 103. In the . 7 nb + A BC, there is 
given the Sum of the Sides AC +B C=14, and the Perpendi- ö 
cular CD = 4.75 Te find the Sides of the Triangly & See 

Figure, een 101. 


Let AC +BC=r= 14, A C—BC=y the ; 30 
of the Sides, then, as in the preceding Queſtions, the greater 


Side or AC = , and the leſſer * a ff ; 
2 
put A B = 4 and DCS Se 175 557 


Having expreſſed all the Sides of the Triangle A BC in 5 
Symbols, amongſt which two are unknown, viz. a and y, we 
muſt raiſe two Equations from the Figure, won Texans: the 
Triangle ABCi is  right-anged, therefore 


"I 3 7 11 3 5 


chat is | 2 | <2, = = aa | 
me. Hp Beads the Triangles ABC and CBD 

| | are ſimilar, | 

'by4.e.6] 3 AB:AC::CB: en 1 
| e 41* 2 5 „ 
7 . „ 


. 123 6 2 is „ in the ſecond Re fifth "RY 5 
tions, and becauſe there are no other Powers of y but y yin either 
of thoſe two n find the Value of yy in both e. 


2* 2 6 a Sa ww oy FOE een 

6 — * 75 yy 24 2 917 eg 03 . : 

17 % „ OO 
ee e ue 


—— 
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0 1 
(ids 
LN 
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n 20 42026 = LON" 2 
Oh 7.1011 4 41. 
5 114412 Na 2 * 


1272213 T2 

130 DO | 14 aa+2ba r- 1 

14 2 15 42432 rr e 

15 — 1016 a 1003 5 

Ii neglecting the Fraction e. 
7 2 17 n 


Then AC="E!=8, * BC 88185 = . 


The ſane Qiu, done in quethir 2 


Let 1 BOm am 14, AC=a, then BCS = 


CD=6b=4.75 and becauſe the Triangle A B C is * 
angled, therefore A B= VN 2* 4 ＋7 24 4. 


Here we have Expreſſions for all the Sides of the Triangle 
with only one unknown Quantity, and therefore one Equation 


will be ſufficient, And as the e Irungſes A B 1 and C B * are 


ſimilar, therefore 
by 4. 6 1 AB: Ac: : CB; cn. 


i ey 2 | /zxx—22a+280: :: & 420 
. Har- t =x0—46 


Square both Sides gh the Equation, the unknown Fay 
being under the radical Sign. 


- 30 2 44% 04 el x 4 


— 2 44,4 ＋ 424244 : 
| Ranging the Equation according to the 
Powers of the unknown Quantity. 


445 „ eee ee 
3 14 N e oe Sd ak oy 


Tho! the 1 55 appears as if adfected, yet it may be 


reſolved by compleating the ſquare, as in Quadratics. 
And to give the Learner a clear Idea how this is done, if be 
ſquares any three Quantities m — n — , in the Square he 
will find fix Ten, mm m +1n Tv 22—2 i 


thre 


+ AAO©S© = 


apes Ls od _— aa tis AM 


Of folving Equations, co. 287 
hree. being pure Powers of the Quantities ſquared; and the 
a en il be double Rectangles, or Products of theſe 
Quantities, and therefore any Expreſſion that comes under theſe 
Circumſtances, may have its ſquare Root extracted. 8 


- 
N 


And x #44 is the Square o „ 


And ⁊xaaa is the double Rectangle, or product of theſe Roots. 
And 26 is the double Rectangle, or Product of bb x aa. 
And 2% Ka is the double Rectangle, or Product of þ bx x a. 


From hence it appears that the above Equation of five.Quan- x 
tities has two of them, aaa and xxa, whoſe ſquare Roots 
may be taken, and that the other three Quantities are double 
Rectangles of thoſe two Roots, a a and x a, and a third Quan- 
tity þb, therefore multiply this de ging bb by itſelf, and add 
the Product b b b b to both Sides of the Equation, which makes 
it a compleat Square, thus, n © 9 Fe | . 
EE 16 | acaa—2xaca+ xx44 — 2bbaa + 2bbxe 
| | +445b=bbbbbbbux 
bw2| 7 Jaa—xa—bb=\/ITIFÞ bus 
7 +66] B:Jaa—xa=bb+b/TIF os 
E 


9 un 2 10 - = Nr 


+ 2 +46 , 
To | 14 = 18.9 = AC, a different Value 

I of what it had before, for then it 
. was only 8. V 


104 — 11 24 


1 explain this to the Learner, if he extracts the Square Root | 


of aa—2xa+xx, he will find it to be a —x, or x — @, 
the double Rectangle, viz. 2 a x having the Sign — we are ſure 


either a, or x muſt be negative; but in this Caſe we are to de- 


termine which is to be negative by the Conſequences that follow, 


| for if there follows an Impcflibility in ſuppoſing a — x to be the 5 


Root, then the Root muſt be x — a. 


To apply this to the Square before us at the ſixth Step, vis. 


884@—2xaaa+x#a86—2bbaa+2bbxa+bbbb. | 


bl 
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No the PR Root of 4aan os 67 
And the ſquare Root of xxagis + ' xa 


p 


And the ſquare Root of bbbbis = 8 335 
But as 2x 4244 the 2ouble ReQangle, or product of aa RK 


has the Sign —, therefore it muſt be in the ſquare Root either 
aa -n, orxa—aa; but as an Impoſſibility attends putting 


it aa -a, we now put it xa— aa, and to determine what 


Sign b b muſt have in the Root, now the double Product 2 bas 
— the Sign —, therefore it muſt be - or 63, az 
2 bbX— aa produces — 25 5 4 4, then taking the 
fixth Equation | 7 aaa#a—2xaaaÞxxaa—2bbaa 
e IrDA ber 
7 ⁰ 28 [* - 4 Y ein 
i =bYYbbexx _ 
1 | | Becauſea a is js negative tranſpoſe it, 
8 ＋ aa 9 aa+bJbBÞxx=xa+bb 
| | 2 — 10 aa—xa+byY/bb+xx—=bb 
10—b\/FFFx# 11 aa—xa=bb=b/bb+xx 


| Herethe Equation appears quadratic, and becauſe— * re 77 
is greater than bb, it is likewiſe ambiguous. bY 


8 ml ny | 12 ofa 1 
12 uu 2 13 | 2 


r 
3 4 7 0 : £2 +66 —b\/TIFm 


Rp ick 11=8.11 or 5.89 = AC. 


| Queſtion 104. 15 the right. angled Triangle ABC, there ii 
given the Sum of the Legs AC +BC=—14, and the Sum of the 


A ypothenuſe and r A B +- CD21 4. 75 To find 


the Sides of the Triangle 0 See Figure, Queſtion 101. 


55 Let Ac BC 14 2, AB+CD= 14.75=6, a 
AB =, chen BC =x—a, and COD =b—y, 


Having now expreſſed. the Sides of the Triangle. in Symbols 
in which there are two that are unknown, therefore raiſe two 
Equations "ws the Properties of the Figure. [or 


2 


hd = 


kigheſt Dimenſions of che unknown 
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| And becauſe the Triangle ABC is right-angled, noe by 
474-1} 1 [xx—2a+20a=599z _ | 
And becauſe the Triangles Age and CBD are ſimilar 


| therefore by 5 r 
456.61 2 AB: AC: BC. cd. 
in Symbols | 3 [y!at: nn 
34 by—yy =#4—aa_ 


Now both the unknown Quantities being to the feſt and 
ſecond Power, in the fourth Equation, and it being y y on , 
the firſt Equation, and theſe two Equations containing the Con- 
ditions of the Queſtion, find the Value of yy in each quation, Es 


44 eee 
1 5 Jl JÞaa——we=xx—2ixa+206 
62 1 Ol ems ene 


7+xal 8 thy =axx—xa+aa 
8—3| : Fer ; 
h 


Raiſe this Pe to the ſecond Power, and make it = to 
the firſt Equation, as there it is only yy; whereas in the fourth 
Equation, if we were to exterminate y, we muſt 255 ww Values 
of J and 5. 


| — axxx FAAXX — 2 ada aaxs aaaa 
9 10 v2 aromas + +6 | 


1. 10 11 22 24xxx + 2anxx — 244ax + caxx +000 a 7 


bb 
Ed xx—2xa+2a0_ 
un | 12 ra EAA ag Laaer aac 
7 amian 


Tranſpoſing and ranging the on according to the ; 
uantity. | 


nf] 13 eee e ee 
| S Fr r rt 
The thi «Bondi now appears to be adfetted, yet the ſquare * 
Rope may be compleated, as in the laſt. 
To ſhow the Learner how this is to be doe, if he Shane ke 


four . (þr the Root of the above Equation wile confi 


* 
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of ſo many Quantities) he will find ten Terms in the Square, 
four of which are puie Powers of the Quantities that were 
ſquared, and the other fix will be double Rectangles of thok 
Quantities, of which each particular Root will conſtitute a Pan 
of three of the Rectangles. „ 


Now in the above Equation ga@a, aaxx, XA x, 
Are the Squares of - - ag, ax xx, 
And the Quantities - - 2x4aa, 244xx, 24xxx 
are the double Rectangles of thoſe Parts, or Roots 
And by examining 26050 4 u, 2bbxa, xxbb, the remaining 
Terms in the above Equation, the firſt two are double Rec- 
tangles of bb Xaa and bbX ax, but the laſt Term is only x 
ſingle Rectangle of þþ x xx, therefore to compleat the Squyr 
there wants — x x Ib, which when added to —xxbb, wil 
make that a double Rectangle of ö x x x, and as we have no 
pure Power of 4 h, which being ſquared is 5 b & b, hence if we 
add —bbxx+þþbbb to our Equation, we ſhall make it; 
Square, therefore = „ To 


[14 


— — „„ PP0T0TPTTTbTTbTdbT——————— 85 — 


— 
. —— 


— — — — . I mater — 
2 — 5 CERES EE, — 2 — = = 
* —— ͤK—— —— — — ve" 3 — — - 


4 — 2xaaa | aaxx — 2bbaa | aarr 
—=2axxx+2bbxa+xxxx—2xxbh 


 +66bb =bbbb —xxbb 


Before we proceed, perhaps the Learner might have obſervel 

that x x b þ is the Square of x6, and therefore might ſu 

that to be one of the Roots, but then he will find x ö to make 

2 Part only of two of the Rectangles, whereas, if it had been 
one of the Roots, it would have made a Part of three of the 
Rectangles. Beſides, if x b had been one of the Roots, it mul 
have had the Sign + in the Square, by Art. 34. 


q 
k 
4 
| 
n 


a a—a x+x z—b b= Wb bb b—x xb 
=byY/ bb—xx_ 


The Manner of extracting the Root is thus, I firſt extract the 
ſquare Root of aaaa, which is ag, then the ſquare Root of 
a d K; the next pure Power is a x, and to determine whether 
a x mult have the Sign + or —, obſerve the Sign of the double 
Rectangle of theſe two Roots, viz. of 2 x a a a, which becauſe 

it is —, I therefore in tie Root make it —- a rK—Z4w. 
The next pure Power is y x K, whole Root is x x, then 
obſerve the Sign of the double Rectangle of this and one df 
the two former Roots, as of 244 x x, which being ++, and the 
Root g being , chere ſore in the Root make jt + x x. 1 


9 9 15 


au @4 JV = 


re, 
ere 
ole 
ant 


> => > > ea 


=-4 


1 
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| The laſt pure Power is 45 b5, whoſe Rootis'b ö, then obſerve 
the Sign of the double Rectangle of this and one of the former 
Roots, as the laſt Root x &, but the double Rectangle of theſe is 
2xxbb, which being negative, and the Sign of xx being +, 
therefore place the Sign — before ). 

15433 | 16 ]ad—ar+x5 eee 
I0—xx | 17 | 424 — 4 K DV- ID = 
eee 

ELLE 8 | | 4 


| Bu | ig ee 


| 19+= [20 [a= z 


= 18.70 = AC, which is impoſſible, for AC+BC= 14 by 

the Queſtion, conſequently A C cannot be 18.799 
This impoſlible Concluſion is owing to taking the Root of the 

Equation at the fifteenth Step, for as — aa x — 4 @ produces 


44 aa, as well as aa x 4a, therefore in the Extraction of {uch . 
| Roots, it is doubtful whether the Root is —a a, or as, let us 


— 


now make a new Extraction, and ſuppoſe it to be — 2, 5 5 5 


21 — += , 
Having e Root of aa 4 0 the firſt pure Power 
to de — 4 4, I go to the next pure Power, which is aaxx, 
whoſe Root is 4 *; but to determine its Sign, obſerve the Sign 


14 u 2 


of the double Rectangle of theſe two Roots, viz. of 24 4 x, 
which being —, I therefore make it + @ x, as — into + 


The next pure Power is x & #, whoſe Root is x, then 
obſerve the Sign of the double Rectangle of this, and either of 


the two former Roots, as of a x, now the Sign of 2axxx is , 
therefore in the Root make it — xx, for + a xXx — x x produces 
I n ad: e now 1 3 


The laft pure Power is bb b, whoſe Root is b 5, and obſerve _ 


the Sign of the double Re gangle of this, and either of the other 


Roots, as ſuppoſe the laſt, the double Rectangle of theſe two © 


Bn, 8 Roots 


Roow is 26 x ene ble m ie 


— x * x b gives — x x bb, 
Now tranipoſe 40. it being negative 


i 


21400] 22 aa TH 
eee 23 aa=bbhasx—xx—b/ bbs 
23—ax" 24 ene 


lere the Equation is quadratic, and becauſe — x x — 
by/bb—x x is greater than * it is therefore OI 


5 a6 * =. 


26 + 2 27 l rA. D en 


5 44 1 We" 
14 324575 
. 7375 
14 10325 
* 5900 
* 196 1 
3 251 
8 = Ree | 
27 rare — 
$6) 556 
CY 3 
; 329 


I 160 


E 
4 


2 
- 286) 3625 
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FN | % 4444 106-4 44. 


8320 J 588= 3xx 


/ " , g a 
os 45 8 7 2 1 . N N * 


— 72 
65. 440 f = , 


215-44. = = FF | TTY 


+\ 


} * 


esu, „ 
215.44 . n 55 


ho pon ohm — — 
8 r 2 . A 2 1 


| , 
| 2 p | F ö ; 2 0 ＋ # £ * 5 * = : & F 5 7 4 
1 12 . : * ? ; N 1 : 
3 * - N 
1 BE | : vg A 3 a - 
k 1 4 ox 7. Y L * . 2 1 1 
; 8 * 4 
# 
« 4 * 1 
a * . * 2 


6 


2 2D Xx 
= ry 


1 e ee 3 
8.46 2 4 Ac.“ EDN 
ao 8 , 
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But ifs = = 8.46 tak by the ninth $097 = = 2 e: aa 
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83.46 2 2 
8.46 2 
'5076 


. 


71.5 7175716 3 „% 
3 i 


a» 


— 5716 =naa xx 
— 118.44 = —ax _ 
1 14-75] 149. e „ A. ji 
ELL 7 4 

L 1631 

1475 
1566 

2675 
i Span 


7 


| Becauſe a= OA C = -8.46 Adder B C: = 3 4x 5554 


That theſe are the three Sides of a ede agel Triangle may 


hy tried, by ſquaring and adding them, t to ſee * ws agree with 


the Property of the Sure. 


5:54 „VVV 

3.54 Ro . 
2770 nn 8 oa 
2970- - 10110 


30.6916 „ 7¹ 715776 
71.5716 FFF 


. 


2646325 8 
102. 2121 : 


051 I the Difference which ariſes from the bac 
of the Fraftions, _ 


But if the laft Proceſs is too vin. the Jane Noi mey 4 


be done * — 


Let 


Of ſolving Equations, K. - 295 


| Let 8 14 =#, and'a = the Difference between 
AC and BC, whence, as in the former Queſtions, the greater 


Leg or AC , —.— and the leſſer Leg B C 
Again, put AB+CD= 14.75 , and the Difference be- 
tween AB and CD = y, then for the Reaſons OY. men- 


—— and CD = === 


Now becauſe the Triangle ACBis 83 
by 47 6-1 | 1 ieee 


N = $3) ty 
Becauſe the Triangles ACB _ BCD I ſimilar, tl r = 
by 4 6 2 |AB:AC::BC:CD 1 5 

in Symbols 3 is; E * —@ 2 


=p | 1 | i 
from the fir 's 21 ez "= 25 


5 2 eps | 4 


The Gen r 0 in the fourth” and ab . 
tions, and there being no other Powers of a but aa in both thoſe 
W exterminate that unknown Quantity. | 


4 * ; 6 20 +yy—bb 


5X4 4 244 4222 bb + 2by 455 
7 x [2aa=bb+2by+yy—2zx 
8329 eee 


$342 2er 8 


10 e 


10 * 2111 FF 
1192412 2xx+yy —2bb=bb+2by—2xx | 
„ 1272 13 as THF 36b+2by—2xx 

13—2xx|14 [yy=3bt +2by—4xx 


5 1425715 en 1 


2 RD 


— 2 —_— \ = R \ — — = PP = — - — — — S — _ —— — 
— — T — g : =7 
2 2 — Pp = — — _— — — * — = - \ J \ 
— Ing = PW _-_ FIT" >= > Sz — = : > F 8 = : . — 
— I 2 — rt 2 ——— —— — — = — a 7 — —ů 2 . 
—— — — £ — — — —̃ — D — — — — — — 4 = "2? — 2 — . — 
— - Le — = : - — - => — — — _ — — —_— - 22 * 1 
— 2 : oy if —— © l 
_ S 2 — - — — x — 
= — —̃ — —— — tn — 


EL on rin 
. 8 — + on R 
8 e 


8 = RE 


| The M alu of oing* lein, which | 


_ 


find the Value of one of the unknown Quantities in one of the 
given Equations, and for that unknown Quantity in the other 


A to three W and three unknown . 


. 7 of | 
6 ALGEBRA 
ö 1 4 £ * » % L - L720 
- 


Boss doe Equation is fue and luce — 4 TOY 
chan 3 l, 7 


| 15:0 [16] Mui nent 3 
e | | =4bb—4xx "TY. 
16 117 eee eee 
17 ＋ 3 18 rer 14. * 
| | = 24050r 5.45 


But y canriot be 24.05 for the Sum of ws Lern only 1415 
therefore r 


1 5 


then by Step 6th | 19 ren ATE FT = © Id 


Then AB = +! 2101 AC= . | 8.42 BC= 


i» ©: 57 what three nend nearly. agree. whh the 


| Property of the right. -angled Triangle, but not exaAly, becauſe 
of the ImperfeQtion of the Fractions. 


The Reader may obſerve, that in ſeveral of the Seen 


Queſtions, after Letters are put for one or more of the unknown 


Quantities, we then get Expreſſions for the other Parts of the 


Figure from its Properties, and therefore avoid uſing a greater 
Number of unknown Quantities, and in general the Solution of 


Queſtions are more neat and "ne the fewer unknown Quan- 


tities are uſed in the a 


contain four. Equations, and four un- 
known eee, | 


1 


"HEN the. Queſtion contains + four Equati ions, and 
there are ſour unknown Quantities in each Equation; 


three Equations write this Value of it, which then reduces the 


Then 


ſrating twice C's and D's "Shares, 


auding fix times D's * the dun i 15 11 * Tae. . a 
| bad each Son Fo. 


Then find the' Vatue of one of theft Pos unknown Qitan- 
tities in one of theft” three' Equntions, and for” tät unknown 
Quantity in the other” two Equations, write this Value of it; - . 
which reduces the Queſtion to two Equations, and two un- 
known Quantities; 

Then find the Value of one of the unkn rae pe Quantities i in 
each of theſe two Equations, and — Equations equal 
to one another, we ſhalt have am Eq 14000 With only one 
unknown Quantity, which 28 routed, 5 anſwer the 
Queſtion. 


e * 0 8. 4 Father gave 1001 to bi * Bone 
';: Shave was added ta twice B's 


ut which 4 | 
remain: 650. 285 4 
Pounds : © 

And if from A's Share there 1s ie. true times B's 
Share, io the Remainder adding. twice O's Share, , which 


bum ſubſirafting ius timvs D's Share, there remains g 


But if ta A's|Share there is added four times B's Share, fron 5 
which Sum Jubſtratteng three times C's Share, and t6 the Remanidir - 


Let a= A's "Ivy my uy Hide! wo Ge oY n= De ö 
Shate; OY? : 650, 1 400, A 1155. | | 
|» pahep3+pnmns 
# 2rd 1 2 121-25 —- 2 2 bs, "3 w 
| 31 a—3e+2y— fg Gel. | 

5 


fron the firſt | 5 , 

I 4.28 4 4.05 414 37-3 1 

— 8 3 4 T- = 
s 34 ö ＋ 3. — 4757, K 
Ba e Queſtion is reduced to three Sauen, at res p 
Woe Tb b CE 
3 „ Sd ad 
15 RF 
IT 43nt HP = . 


"2 the 2 is reduced to t ate, 40 obs; * 
l | — n- 


uikhown Cyantities, 
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10 contrated 
11 contracted 


nne, 


from the thirteenth 


th, 15 | 
6x} 


17 + | 


18 35 


then 3, Step 15th. 


and by Step gth. 
and by Step 5th 


And in the ſame Manner may any other Queſtion i in the like 
Circumaſtances be anſwered. 


A 


I2 
13 
14 


20 
21 
| 22 
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2900 — 5 * 

64 te -= 3 —- 1345 | 

7 Ein od Cod 

* 64 the Share of D. 

„e e 
the Share of C. 


| e=m+ 3 1745 =100, the Share of B. 
auer) 50, the Share of A. 


I ſhall now add a few Queſtions of a different Nature, and 
ſuch as are generally firſt propoſed to Learners, but as they 
require a little more - Sagacity to expreſs their Conditions, have 
hitherto been avoided, imagining the Learner is more 
plexed to expreſs, or find out the Equations reſulting from fuch 


to reſolve the Equations; and therefore they 


were thought not fo proper at the Beginning of this Work. 


Queſtion 106. 4 Perſon 1 tb Horſes A and B, whi 


' with the Trappings cot 100 Pounds? 


Now if the Trappings were laid on the 28 A, both Here 
were of equal Value : 


But. if the Trappings be laid un the Horſe B. he will be dull. 


Loet 


= 100. a = the Value of the Horſe B and nere 
chen b—a a=the Value of the Horle A. 


| the Value of the Horſe A. How much did each Horſe t! 


5 Nou b:cauſe the Horſe B and Trapping are double the 
Value of te Horſe A, 


2 


'4 


hered | 


find the Price of the Horſe B, let y = the Price o 


note B. 
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| 2 ALERT, 
e 7 


Price of the Horſe B and Trappings, Conſequently 100 — 662 8 
3 


= 33 — Pounds, the Price of the Horſe A. 


3. 
But to find what the Tra pings coſt, and b by that We to 
the Trappings. 
Now the Trappings taken from the Horſe B, and laid upon 


the Horle A, both Horſes being then ＋ equal Value, 


| therefore | 34 +7 = bn; 


705 ai is 
, 272333 55 


3724 58164 Pounds the price of the 
L114 Nh _ (Trappings. 
'Conſequenty 37 1 16 = 7 os = 50 Pound, the Price of the | 


Queſtion 1 107. 4 8 in 40 ele Later 


Crowns — the Pay of three Wicks, and found be ha ho 
Crowns ＋ the 2 / _ «A How much did be rice 


Miel? £7 
Let « = his weekly Pay. 3 | - 
| Then he had ſaved Crowns + — arg 

Z 2 — Crowns 5 Ka 
And as FR I of theſe. two muſt be equal to what he re- | : 
a for his forty Weeks Labour, 7 


1128 32 a = 64 5 
4 * 2 EN his weekly Pay. 


therefore =; io 40 4 * 8a 
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ALGEBRAH. 
Queſtion x08. A Servant was hired for 12 Mobs, or which 

he was to have 24 Pounds with a Cloak ; when he ha ſerved 8 

Months he has Leave to go away, and inſiead Ly 4 es receivg 


4 Claak ond 13 Pounds, Hqw much did the 


Let a = the Price of ws Cloak, b= 12, 4 24» m=$, 


= I3. 


Now 4-4 is what he did receive for ſerving eight Months, 
And as the Pay for eight Months was proportional to what 


1 he 1 was to receive for roelve. e therefore, 


INT: I:: ＋ 4: 

When ia four Quantities, or Num- | 
ders, are in Geometrical Propor. 
tion, the Product of the Extreamy 
| and Means are equal, | | 
md ma=bs a 

1 ba—ma= . 8 


| 


a = == = =9 Pounds, the Price 
e of the Cloak, 


Queſtion 109. There it a Frotman * * gest 6 Mile « 
2 8 Days after B follows him and goes 10 Miles a Dy. 


therefore | 
OE 


Er] 


ID many ay will B overtake A?! 


1 6, 42 8, m S 10, s idle ater of Days B 


travels to overtake A, then as A oj to walk eight Day 


before B, 


Hence the Number of Days that A avels, 6 44. 
And the Number of Miles A travels, is 3441. 
And the Number of Miles B travels, is 2 


But when B overtakes A, we muſt have travelled an requl 


Number of Miles. 


„„ 3s” 
. =bd 


am m—b| 3102 ELIT 125 the Number of Dan 
= [ e307 or the Time i whick Þ 
$5 will overtake * 5 Pe 


\ 


bets Therefore | 


1 
1— 522 
3 


CO © 


15 


of A Equations, ke. 301 i 
Queſtion 110. If a, Scribe can in 8 Days write 15 N 


enn EE” | 
E.. = the Number of Seribes, b= 6, 4 15, nr 405, 55 


129. 


Then b:d::n: 4* the Number of Sheets the 


Br Scribe 24 write in nine Days. 
2 2: 1: m: . =the Number of Scribes 


5 | ro writethe 40s Sheer in nie Day. 
| 240 _. 

| hence 1 a = the Number 

= a + 135 (of of Serie required. 


Queſtion 1 11 1. A « can do a Piece of Wark once in Week, B , 
tan do it three times in 8 Weeks, and C can do it five times in 
12 Wks. In how long T1 ime can dey do it jointly 


Let a S the Tims required, b= I, d= 118 526. 
n= 125 the 8 Z occurring twice, I put only d for i 3 


425224 27. che Part of the Work 


— 
2 [4 :: 4: 2 the Part of the Work 
7% tut an fe don by Bin the Ti ; 
2 W - 


= 1 


"2 the Part of the Work 


1 | ca be dan by in the Time | 
SY ſought. 5 


And as theſe thre Parts are e I, or one Work, 
4 ba , 4a. 


| therefore | 4 | 


| whence Is | — — 
$4 1 i 


| ; 4 ; "3 4 1 3 2 to 
* ' 7 * * ; 
* * 4 
1 8 
; » © ( > 
1 \ / 4 . . 8 + X 
* o > * Fi 1 
. F 
1 8 * * 4 : 
7 Y : *24 by . 
8H . 
. K 5 
. 8 
1 


that ca be done by A in the Tine 


\\ 


- 


302 ALGEBRA. 
by reducing the Fraftions 2 + 4+ 5 to a common Deng. 
minator, and adding and abbreviating them, we ſhall fin 


T "3 4 = & 
r 1 
Wente a =. = 3 of a Week, by the Rule for Diviſion 
W 7 9 llof Vulgar Fraction:. 


u the Week conlifts of 6 Days 


9) 48 (5 Days 
1 


n 


And the Days conſiſt of . Hours 


66— 


36 form the Work in five Day 
four Hours. 5 


ba 


Or the Equation 7 + 5 + * I, may be reduced thus; 
ind} 6lbo 42 Lt =i 
6xg| 7 £ba+dda+i222=20 
7 4 8 | mgba+ mdda+gadana=mgd 
24] mgb+mddi+gdn 3a. 


| = 5 of a Week as abore, 


73. Having in this eaſy familiar Manner, by genera] and 


univerſal Rules, explained to the Learner the Elements of this 


celebrated Science, it may not be improper to raiſe his Curioſity, 
and animate him to exerciſe his Judgment in the Choice of 
Quantities for the Solution of the fame Queſtion, to give an 


I nſtance how much the Solution of Queſtions becomes more neat 


and elegant, by a judicious Choice of repreſenting the unknown 
Quantities. The Queſtion and its Solution is from the ingenious 
Mr. Joun WAR D' Young Mathematician's Guide. 


"9) 36 (4 Hours, that is, they will per. 


Queſtion | 


= SID 


1 


5; 


>|} 


B SeSS2057T2a 


f 


of king Eguatiunt, ce. 303 
Queſtion 112. A Men Seay at Hazard, or Dice, | won the 


Shillings more; the t 


ft Throw juſt ſo much 
* he ak ſquare 


ar be bod in bis Pocket the md | 
what i he then had, and five _ 
ird Throw toon the Square of all he ben 


had; after which 11 whole Sum was * 16. Eq Flat 15 


Money had be when be began to play? 


Suppoſe | 1 @ = his ft Sum, N 
then] 2 2 5 his Som afier the firſt Throw, 
and]. 3 Vas 74.5 bis Winning a; the 
2 + 20: + 28+ = his Sum after 
4% we: bed This, | 
402] 5 eee 
— the 1 . 
. TOES f 
4+5 6 240+44/20+111/20+400 


1 


++ 30 = 2256 Shillings. 


Now to avoid theſe fard Or 25 us make a ſecond | 
os. thus, Re” 


Let 1 3 FOO Ki, ets 1 
„ 4% = bite er the el ion LE 
and 3 E 
55 a aa 2a + 2 zum after the | | 
ber fo : N Tos, 5 W 
40 2 5 28 164% 4 terte: | 
+ | TORE: = 
: 4 1784 6 116244 r 3 22% 8 
| + 30=22566 


potion 3 * 


But to avoid theſe high * let us make” a third Sup 


= defi ms. 


then 2 5 dg”. 
J fl and 13 4 * 5 = his nn at the lens 


H e eee eee dee 5 
22A ＋3 4 lee * of 
273“ #7 . 


* \ = 
3 
8 j 


f 
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An are of er he won ar me tie | 

wh e 244 4A 44. 5 
wet then | Je e = his Winnings at the aud 
I Throw, conſequently, = 


$+6 | 3 ee+&= 2256 Shillings | 
20 184 KH > e + O. 50 — 2256. 28 
un 2 9 l; 0.5 = — 
9 , 1 thru Bal at the fifb Step unt 
s ubſtituted for x + 5 
$:-10 11 e e 
12 13 „es =42. — 
13 u⁰⁰ 14 21.5 6.5 : 
14—0.5| . F. eee 
Pb whence] 16 12 = 18 Skillings, the Mioaky he 4 
e 2 | Dobro e ary 


The ; will eaſily obſerve, that the chird Solution is 

more neat and elegant than either of the other two; tho 
Enow of no general Rule that is given for the Choice of the 
Quantities to ſtate the Queſtion, but it is left to the Judgment 
and Sagacity of the Reader, and as ſuch Methods muſt be 
attended with particular Difficulties to a Learner, I have avoided 
the plexing him with them; but as he has now a general 
Method of ſolving Equations, he may exerciſe; his udgment at 
his own-\ Diſcretion, in the Choice: * n zantities to 
* ſame N 


The . 1 bad off 1 g * er of | 
55 = NOW. Y - POT. a. ö Kc 


| 74: Taue more 8 . * 
8 the high Powers of any Quantity; than writing 
them at length, by placing a ig over the +48 thus, 


E 
a is 44 4, and à is 4 4 4, and * is a,, and as is aabbb, 


that is, the Figure that Rands over the Letter hows to what 
2 Fopet 


Of expreſſing the Power of any Quantity. 305 
Power that Eetter, or Quantity, is involved, which Method of 
Notation is generally uſed when the Powers are high. The 
Figures placed over the Quantity are called Zxponents. The Mind | 
being a little accuſtomed to this Method of Notation, will as 

any manage an Algebraic Proceſs, when the Powers are ex- 
preſſed by Exponents, as if they were repeated at length ; and for 
the further Eaſe of the Learner, in this Methad of Notation, ve 
will reſume the Solution of Queſtion 90, expreſſing the Powers 
by Zxponents, that the Lenne Fn comm both the att 
tions together, ; iy 

242 — 4 2 = 
| a TP 7 £ mt find « and, NA 


1 


© OO GO O 0D 


10 
10 02 11 
2.11. 10 


12 in Numbers 


13 contracted 
123 —44 
15 +243 

"a + 188 @* 
5 5 — 187 a | | 


18 


* 


2 187 + 8930 — 243 — 188 * 
| —44 + 243 = A IS. 
| oa cn oh 


4 +a= ha 

5 | 

2 TA 22 - 

einen 28a 

a —mSe=a 

a +be=aSHqm. 

e an — _ * 

e Zam ER —22 _ ma TY 

FF . <A 
+ m—a* 22 

; 188 44.8836 — 2 43 —188 K + ##+0 
+ 94 =24 _ 

187a+ 8930 — 20 — 188 a*+at = 0 


% 


243 +'188a* = 187a + 8930 


SS nodes oh ua 5 


Th the be N the Learner may attempt the Solution of 
any of the other Queſtions, expreſſing the Powers by Exponent: 
One Thing is to be carefully obſerved, that the Exponent belon 

only to the Letter which ſtands under. it, and when it is 75 9 
| Unity, or 1, it is never ſet down, like the Co- efficient when it 
bs Py only, it is * omitted" in the nc fe 


Rr Tix 


a Gs IC 306 1 * 
The Method 0 of knowing 771 a Queſtion 1 is 


I mited, or admits but of one Anſwer , 
or if it is indetermined, that a admit 


of ſeveral Anſwers. 


75. T HE Queſtion being ſtated, that is, all the Equations 

being expreſſed which are neceſſary for the Solution 
of the Queſtion, then if there are more unknown Quantities 
than there are Equations, the Queſtion admits of a Variety of 
Anſwers, and is therefore unlimited or nd, ex. gr. 


Suppoſe a + e 40 33 
5 455 10 t find e, «, and 


Here there are three unknown Quantities and only two 
1 

Now e being in both the given Equations, you r may ſuppoſe i it 
any Number under 20, the leaſt of the two * Namben, © 
for Example ſuppoſe 658-20; 


Then the fiſt Equation is a + 16 = — = 40. 
And the ſecond e } is 16 + y = 20. 


From whence it will be eaſy to find a and y, but if + is ſup- 

poſed any other Number under 20, then there will be found 

different Numbers for a andy, and the like of any other Que- 
ſtion, where the Number of unknown Quantities,. are more 
than the Equations which ariſe from the Queſtion. 

But when the Number of given Equations are jut as many 
4 the unknown Quantities required io be found, then the Que- 
#tion generally admits but of one Anſwer, for then each of the 
Quantities ſought hath generally but one hogle TOs thus 22 

© at pena oy W 0 we have 


J 18 
a+ 36 — 2 2 9 
e 


OB Kor = FT =>, and 3 = 7. 
But 


To . the Cube Root. . 30 


But when the Number of given Equations exceeds. the Number 


of Quantities ſought, they not only limit the Queſtion, but often 


render it. 7mpoſſible, as one of the e Oy be * 
with another; as for Example, | 


: 14 18 ts 
| 1 | 0 finda and 6 


Now here are three gases and ba two unknown Quari- 
 tities, and the firſt and ſecond Equations include a poſlible Caſe, 
and it may be found what the Numbers are. 
And if we take the ſecond and third Equations, they. like- 
wiſe include a poſſible. Caſe, for it "oy! be determined what thoſe 
Numbers are. 80 
But all three Fare together reger the Caſe impoſſible, . 
the firſt Equation being incompatible with the third, as the Sum 
of two Numbers cannot be leſs than their Difference. 


a 1 2 YR 1 4 1 8 e * =] 4 | , - DY : 1 Ys 2 
8 . 


2 ra a or invent a ; M hd 60 extra 1 


76. HI J is no more —— the 2 25 of 8 
Series applied to the Solution of an Equation, one Side 
of which is the unknown Quantity, and is a pure Fade.) or 
raiſed to the third Power only, ex. ęr. | 


Suppoſe aaa= = 9261, whare: 9261 i is a Cube W no- 
to find what a, or the Number is that being cubed will produce 
9261, is to extract the Cube Root of 9261. 

By the common Method of diſtinguiſhing of how many 
Places the Root will conſiſt, by placing a Point over the 
Place of Units, and another over every third Figure, the Root 
will conſiſt of two W thergfors, Haenel the . Root 
to be e 20. 


5000 Which b being. lef then 2H 


640700 tue given Number, the Cube Root of 9261 weſt be moe, : 
han. 20. 


2 8 : New | 


\\ 
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Now put 7 = 20, and e ſor what 20 wants of the true Root, 
then sr + & a, or the Cube Root of 92671; and proceed ag 
in the Method of Converging Series, won F, Page _—_ "; 


If | I [Ir +e=m, © TS HITS 1 
Raiſe this Equation ta the char Pdwer,] be W 12 the 


. Cube Root, which is to be, extracted. 


aaa = 9261 by the Example, : 
rrr Zzrrezree eee 9261 


ov baſs . | 
Put a Equation into Numbers, and reject all the Powers E 


# above ee, as in the Method of Converging Series. 


5 4e Numbers | 8 8000 + 1200 e + GO = 9261 
Die. | - | Becauſe 8000 is leſs than. 9261, franſ- 
| j 7 $ poſe 8000. | WW, : 
4 — 3 6 | 1200e + Oe = 126 

| Dividing by the Co-efficient of e. 
6+ bo 7 |20e þee=21.01 

| - - | Dividing by 20+ e, that i is, by the Co- 
efficient of e plus e, as in the Method 
of Converging e 
| $1 cm 2591 


| " 20Fe + 


0b == roche 
1 
Operation i in Numbers, 
20) 21.01 (= = c 
+ oped © 
Diriſor 21 21 Ss 
— — 
001 rape rejetted, 
enn 40": 
Ke I 


1 1 2 21 =@, which deing tried will be found to " the | 


Cube Root of 9261. And by the fame Method may the Cube 7 
Root of any other Number be extracted. | 


Hut to fave the Trouble of repeating this 8 when. 
any Cube Root is to be extracted, the above Proceſs may be 


made more general, by not turning the Equation at the fourth 


Step into Numbers, and putting any Letter for the given Num- 


ber, whoſe Cube Root s to be extracted, 


- 


Suppoſe 


\To'extrat# the Cube Root. 309 
' Suppoſe as before aaa = 9261, let b = 926. 4 
Then aa#a=b, to Bad a, or to extract the Cube . 


Now make a Suppoſition that 20 is the Root, which OM 
tried as before, it will be found too little, ' Then put 20 8 


and becauſe 20 is too little, r in this Caſe is uſually called leſs 


than juſt; and for what v wants of the true Root put e, ens | 
r 5: e will be the true Root, or equal to a. | 


Hence | 1e AA" x Ag $4 . 
| 1 | Raiſe this Equation to the this Wer 
£ as beſore. 


103 2 TAL. 


but | 3 | aaa = bas above 


2068 2.3} 4 F 


1 8 t le than 3, by finding the Cube of 20 
way leſs than the given Number, e r 5 and 


Fer Powers of 2 above #8 6. 50 od 
ler * D * 2 Sad he bi = #564 ; 
2791, 8..0 adh by he Co-eftcient of & 1 
| | Ty Kala | FRE: 
#1 4.2 523 (if 6 rechee g. 8 80 n 00G © i 
oh} 15 8 
1 IT 12 Ic ann 


As chere will be Apethg Diviſion before the 9 is 


|  Goiſhed, to keep the 1 e as: en as mA * E Ner- | 
54 26 50 


714 LZ 4 by , ll 
* 3 9 27 #4 _ 4 44 21 4 1 A #20 1 * 8 
f . 1. % ; 444.4* 
Ia —bPha f. 7 Pape tn D 2146 


Now dividing by e, that i ts the Coorficien of + ws 
145+] 8 [== e THEOREM i. 
Operation in Numbers, "EY COR : 8 W HR 
„„ ma #0 
ris = tone" b! 


37 60 1201 (21.01 D.- 
130" 


r—=20 


vi 
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r= 2 21.01 . (IEE. 
Diviſor 21 21, A 


01 e Remainder veddedel. 


* 


r= * 
Te. 
aher e = 572 4, the Cube Root required as before, 


Nox. FRE it was required to extract the Cube Root of 
132661. 

* according to the Method of. pointing, the Root will 
conſiſt of two Places, and to make a tolerable near Suppoſition 
at the firſt Trial, the firſt Period being 132, I confider what 
whole Number cubed will be the neareſt to 132, and I find it 
to be 5, then as the Root conſiſts of two Places, I ſupply the next 
Place with a Cypher, and ſuppoſe the Root to be 50, which 
1 know is leſs than 0 true Net, a3 the Cube of 5 is leſs. 


than 132. 


Hence, as before, we are to getermie ist the Namber i is, 
that 50 wants of the true Root of 1346517. 

hben putting er = 50, and e what it wants of the true Root, 
andb=— 1 32651, we have juſt the ſame ſubſtituted Letters as in 
the laſt Example; and if the Operation was repeated it will be 
exactly the ſame, it is therefore needleſs to repeat the Work, 
but only obſerving the Equation, | or Theorem to find e, which 


Is 4 5 ay Subſtitution we have D — mort. - 


en Tt 
—'rr = — 12500 C 

37=150) 7051 seg b. 
7.50 3 

151 

"TYP. + 
. 
900 e e 


"100 


n TY 


E extract tbe Cube Rar. | 371 N 


88 50) 51.006 S D (x N 
3 | 1 as FONG 
Diviſor 37 51 


7% —TE Feoulodet nel, 


Nor it was 7 = 50 
We have found e = 


res 51 the Cube ke of 132651, which 5 
being tried will be ſound to be true. 

And in the ſame Manner, the Cube Root of any other Num- 
ber may be extracted, without repeating the Algebraic Work, 


when the Number el for the Root is leſs than ibe rue 


Root : But when the Number aſſumed for the Root is too much, 
or more than the true Root, then we proceed as in the following 
Example, in the ſame Manner as at the ſecond Tor of Converging 
Series, Page 235. 
Required to extract the Cube Root of 24 389, or aag 
= 24 8 
5 1 uſual Method of pointing, the Kine will conſiſt of twa 
Fi i2ures, the firſt Period of the given Number is 24, and the 


| Cube of 3 being the neareſt of whole Numbers to 24, and ſup- 


plying the other Place of the Root with a Cypher, I ſuppoſe 30 
to be the Cube Root of 24389, but the Cube of 30 is 27000, 
which being more than the given 6 the Cube Root can 

not be ſo much as 30% 


Therefore let r = 30, which is now too — or mare than ut; 
and what 30 is too much call e, then will r—#e a, or 


the true Cube Root rene and * the ou Number 5 


24389 = b, 75 
we : have l1 lro—aml = 
_ | Raiſe this Equation to the third ren 5; 
7 ZE 
108 3 2 rrr——3arro+3reemree=ace 


* * aaa= 24389 = b, $7 15 put for thy. 
1 given Number. i 
3 } r zr zree—ece=b. 


Becauſe b is leſs than 7 rr y tranſpoſe b and reject the Powers 
| Of 2 above ve. 3 5 
127 12328 (OP 3rre+37ee= 0, ſot one 
Side of . Equa ion. ſubſtracted from 
— _ * * leave o, or * 
Then 


[I 


Then nfs a all the renten of 65 to the other Side of the 
, Equation. 
s+3rre] 6 are = breed iiue ts 
6 — 37% way; 1 zrre— Jree=rrr —b 
I Dividing by the Co- efficient of 70 


3 FP 
14 37 8 e 


As there will be another Diviſion before the Operation i i 
bniſhed, to keep the Fraction as ou: as way be, ſubſticute 


= 


Then | 9 [re—ee= & 
| Now dividing © e, that is by the co efficient of 


minus 25 


. I — THEOREM. 


o 7 10 
8. rr ite . 
— 5 = — 24389 | 
37 =90) 2011 (29.01 = G. 
„ 
5 os [ 11 
fo! | 810 1 
5 
90 
7 


r= 30) 29.01 = 0 TF9 = x: 
1 nl p3; 
 Divitor 20 29 29 | 

| 01 "Remainder negledted. 


q r=;= 2920 which being ade will be found the true 
Eade Root of 24389. 


I 


\ is 
ute 


K. 


ne 


To dxtiatÞ the Cube Root. 31 3 


In this Caſe, the Quotient Figure is ſubtracted IEA the Di- 
viſa as it is found, the Diviſor at the tenth Step being .7 —e, 
whereas in 7 derem 17 Pe! 309. it was at the eighth Step r .. 

Now as the firſt ſuppoſed Root muſt be too great or too little, 
unleſs it happens to be taken exact at the 4 Time, therefore 
theſe two Theorems will extract the Cube. Root. of any 9 


as in the following Example. 


Let it be required to extract the Cube Root of 14526734 
From pointing the whole Numbers according to the uſual . 


Method in common Arithmetic, the Root will conſiſt of two 


Places of Integers, the firſt Period, of the given Number being 14. 
the Cube of the whole Number which is neareſt to 14 is 2; 
and ſupplying the other Place of the Root with a Cypher, I ſup- 
poſe the Root of the om Number to be 20, which is' too little, 
or leſs than juſt, the Cube of 2 the firſt * in the Root being 1 
leſs than 14, the firſt Period in the given Number. 

Then putting b = 14526.784 7 = 20, and e what 20 wants 


of the true Root, we proceed as at Theorem 1, page 309, where 


9 — and by Subſtitution D: = rr. 
Dee tus | 37 : 


1 162 14546384. 
| Err — 8000. | 


IND = : 00) ) 0520, . (108 iT beck D. 


IE" 
__ 480. ES 
1 
420 


478 


100 108. 1 =D (4-44 = 
$e=4_ . 8 
Diet 24. _96 
5 44. 37 
| Diviſor 28.4 4 11 1130 __ 
2 1420 > 
| Diviſor 38.84 28.84 11530 

2664 
or :" + 


| 


3144 ALGCEBRA. 
© The Reader will obſerve that the Quotient Figr 
twice to the Diviſor to compleat it, in the ſame 
the Method of Conperging * _ 233. 


No i = 20 
+ e= 444 


r+e= 2444 and 40 i whaber thi ith en Rat 
te ge Number cube it. 


24-44 8 
N „ 
2775 


Fi 


"597-3136 
. 
23892544 
23892544 
23892544 
11946272 
74598, 344384 \ which belong greater than the given Num- 
| ny the Root cannot be ſo much as 24-44 


ia added 
nner as at 


% 


To —— ſill nearer to the true ie Root, make''s ſecond- 
Operation, ſuppoſing the Number laſt found, viz. 24.44 to be r, 
and put e for what that Number is too much, then r — e will 
de the true Root, and putting the' given Number 14526.784 


=b, we proceed as. at Theorem 2, Page 31 A where 4 
| : "pe 
rr | 


47 


rrr = 14598.344384 
25 = — 14526.784 + 


37 73. 32) 9 686 ( 976 - = G.. 


| 2 b Subſlitution G= = * 


| Subſtitution G= = 


r = 24-44) Lada goat . 


— 2 — 04 

Diviſor 24. 40 9760 

yp ET | 
Now r = 24.44 by the fiſt Operation 


— 2 > — . 


.= which being ed, wt Ne nd the tres 


Root of 14526.784 


| Therefore by the ſecond Operation the true Root is found. 
For a further Variety, let it be again required to extract the 


Cube Root of the ſame Number 14526.784 

But let us ſuppoſe the Cube Root to be 30, the Cube of 
which being 27000, the Root cannot be ſo much as 
putting r = 30, we ſhall have r too great or more t on nf ; 


and putting e what it is too much, then 1 —e will be the true 


Root, and calling the given Number 14526.784 = 6, we pro- 


ceed as at Theorem 2, Page 372, a bt and by 


e 
2 


31 
rrr = 27000. 
—b==—14526.784 _ 


. 75 216 6 138.990 2 6. 


47x 1 r= 30 


To extra the Cave'Root. 317 : 


» Fray | 


» + OC AI bs 


7 = 30) 158.591 =6 (54 
ln path res 
Diviſor 25 122 by 
— 5.7 1359 1 
Diviſor 19.3 1351 
1. 
8 
e 


728243 to 1 ty whether this is the Cube Root of 
16590; 10 cube 24. 3.0 


729 
972 
486 
390.49 
177147 
236196 . 
118098 RS 
14348. 907 which bs leſs than the given Number 
14526.784. the Cube Root muſt be 
more than 243 


Nov for a ſecond Operation, and les r 243 and what it 
wants of the true Root call e, then will r + « be the true Root, 
and ſtill calling the given Nnmber 14526. 794 = b, we now 


-proceed as at Theorem 1, Page 309, Where 41 * „ and by 
r +e. 


gba D= e : 
- 3r 


6 — 
Sf 


25 extract the Bipuadrte Rove. 317 
b = 14526.784 A 


ih the ſame Manner may the Cube Root of any other. 8 
ber be extracted, and tho the true Root may not always be ex- 
actly had, yet by repeating the Operation you may approach to it, 

within any aſſignable —— of Exactneſs, and if a ſmall Miſtake 

| . in the hiſt, it w 


8 1 rr 14348. 907 v3 £66597 26277 e 
LOW 72.9) 177-877. (. huh = . ee veniam + 
WW | 
r 
; to ! 2916 1 | 
FE 208 EY 
10 20 1 
= 24-3) 244=D. 6 5 | 
| Diviſor 24-4: 24-4 * 244 Hh | ; 
Wy ie | FEES po # 8 6 2 1 
72 = 20 3 by the firſt Operation. 5 
4 2 = T the true Root as before. 


be correfted at the ome e . 


** 14 1 


nn. 


To extras the 3 or „ fourth Root... . 


HIS Operation proceeds in the ſame Manner as in the 
Cube Root, only raiſing the rÞ+e or r—e to the 
fourth Power, thus, | 
Required the Biquadrate or fourth Root of 104487, or of ; 
424 4a 2 194481. | 
By placing a Point over the Place of Units, and another over 
every fourth Figure, we ſhall find the Root will conſiſt of tro 
And the firſt Period of the given Number being 19, 
now the Biquadrate or fourth Power of 2 being 16, which 
the neareſt in Integers, and ſupplying the other Place of 
oot with a Cypher, ſuppoſe. 20 to be the Biquadrate 
Root of 194481; but the Biquadrate of 20 being gnly 160000, _ 
the Root muſt be more than 20. Now let r = 20, and putting 
e for what 20 wants of the true Root, then will r Fg 


— „ 
— a _— * 0 i. EE —_— : 


ES , 8 
be the true Root required ; and vg the gem 28 1 
e then aa@a=b. = 


Now 


34s 


4LGEBRA. 


Now| 1 |r +e=a. 


Raiſe this Equation to the fourth Power, becauſe it is 
Biguadrate Root that is to be extracted. 


104 


But 
23 


4 rrrr 


5 26 71 


2 


, 2 += 


WC 

all he Powers of e above . being 

5 | 

acaa=b, þ being put equal to the 
given Number. 

reve arrre+brree= 5. 


F Becauſe rv is leſs than b, tranſpoſe 


rrrr. 
4rrre+ ber conmbontetty 
Dividing by the Co-efficient of 70, 


E rrrr 


r 
** 


y 


3 


As there will be another Diviſion. before the. Operation is 


finiſhed, therefore hs e put * 


b =rrrr 


— ane, Id 


Orr a 


; mos 7 EE. 
Now ain by = — "ES e, that is, the Co-efficient of 5 


pay 1 —>_THEOREM % 


TY 
3 


Operation 4 = 194481 


rr = — I60000 


rr 2400) 34481 er = iD. 


240 
Tor 
9600 
8810 
r 
16100 
14400 
©”. "7000. 


f 


To Euren the Biquadrate Root. 319 
A = 1333) 16367 fu | 
+ 2. | | 


| — — 


1433 1433 Rh 4 Hs 


£ 37 Remainder net, 


big 1 


* 
1 # 


72 21 2 4, which * tailed td » the fourth W 


; will be found to be the Brquadrate Root of the given N umber. 
And if we here take the firſt Root too 


for the Cube Root, 
Suppoſe a @a a = 456976, to find the Biquadrate Root. 


The Root being found to conſiſt of two Figures as before, , 


and the firſt Period in the given Number being 45, and the- 


Biquadrate of 3 __ 81, ſupplying the other Place of the 


Root with a Cypher, 
| Biquadrate of 30 is 810009, which 
the Root cannot be ſo much as 30. 

Then putting r = 30, and e what 30 is too much, we have 


et us ſuppoſe Poe to be the Root, but the 
n 


ra the Root required; and putting S 456976, ph 


then have 44 ub. 
Now | 1 I 


Powers of e above ee. 


18 4 {+ rrrr — 4rrre+6 rree= FEY 


But 3 [ Y 
2. 31] 4| rerroo a reread brree=s 


| Becauſe $1 is leſs than rrrr therefore tranſpoſe 5. 


4 N 
II one Side of the Equation being ſub. 


E ſtracted from the other, muſt leave 


„ Powers of 6. 3 
5+ 4rrre| 6 aqreve=rerr—b+brree 5 


great, or more than 
the Truth, the Operation is the ſame as raiſing the ſecond Theorem 


g more than 450976, | 


N Raiſing this Equation to a 3 
4- Power as before, and neglecting the 


nothing, now tranſpoſe the ſeveral 


320 41 LGE BRA. 
66 rr 7 [4arrre—brieeem=rirr—b 
II Divide by the Co- efficient of ee, 
1 8 276 __ 33 
- F FF 3 EF 0 77 
For the ſame Reaſon as in the laſt Operation, ſubſtitute 
Gm Ages. TY 
Ore | 7 13 
Then 9 2 5 
N = e 601 Now divide by — — that is, by the 
ee OT. Oy Fon e leſs e. | 
a 10 . 25 THEOREM. 
Operation, ; 
1-7 ap Sens 
1 —b=— 456976 _ 
'6 7 5400) 353024 (65. 374 = — G5 
. 
7 20024 
27000 N 
20240 
16200 
40400 
22800 
20000 
| 21600 _ 
* _ 
222 = 20.) 6s, 374 0 ler 2 1. 
1 8 wide: 
| Diviſor 16. 16. 64 : 
— 08 13740 
 Divifor 15.92 15.92 12730 | 
1004 = 
r = 30 


To extract rbe Biquadrate Root. 321 


"=. Shae ES es 
ee TI do LOC her | 
r—6e= 25.92 , and to try if this is the Root, 
* taiſe 25.92 to the fourth Power. 


25.92 - 
_noee 
3184 
23328 


40310784 
26873856 


"451377-58519296 which being leſs than the given Number 
451377-59519299 456046, dhe true Root muſt be more 
than 25.92 big 


hben for a ſecond Operation let r = 25.92 and for what it 
wants of the true Root put e, that nowr +e a, and ſtill 
calling the given Number 456976 = b, this is exactly the ſame 
Caſe as when we raiſed the firſt Theorem, Page 318, for the 
Biguadrate Root, whence we have no Occalion to repeat 
the Algebraic Work, but to uſe that Theorem, where 


brrrr  _ 


£=—2. and by Subſtitution D = * 
| VGV. . 
„ 


ues = 


it 


322 


8 b = 456976. 
rr 4513775852 | 


err = 4031,0784) 5598.4148 (1.3888=D. 
133 | 1 40310784 OE 
156733640 
ps 120932352 | 
; 358012880 0 "OY 
322486272 
355266080 e | 
322486272 LG . 
32779808 
— = 17.28) 1.3888 = D (. 8 = e. 
Diviſor 1736 13888 
22 5.92 by the firſt Operation. 
VVV 
Wl r+e — 26. 4 wbich being involved to the fourth 
Power, will be found the true Biguadrate Root of 456976. 
The Reader will eaſily obſerve that theſe two Theorems will 
extract the Biguadrate Root of any given Number, in the ſame 
Manner as the two Theorems did for the Cube Root, Jt 
In the ſame Method may Theorems be raiſed to extract any 
Root, it being no more than to ſuppoſe a Number to be the re- 
quired Root, and try whether it is too great or too little; then 
calling ity + e, or r e a, or the true Root, as the Occaſion | 
requires, and raiſe this Equation as high as the Root is to be 
extracted, after which the Operation is the ſame as before, ' 
| - 


N I 
- * * 
1 2 , : OY 1 Lo : i Ros 5 
33 8 4 "He." ta e 
= | + — oy 
a : ? 
4 * 
* 


2˙ turn . rions into Analg. | 


77. 580 PPOSE. there was given this Proportion a:b::c: IE 
then multiplying Extreams and Means we have this 

Equation ad = bc, now as we get an Equation from Quantities 
in continual Proportien, by multiplying the Extreams and 
Means, and making one Product equal to the other. Hence to 
turn any Equation into an Analogy, is only the reverſe, by 
taking the Quantities that compoſe either Side of the Equation, 
and making them the two Extreams, and the Quantities that 
compoſe the other Side of the Equation, and making them the” 
two Means in the Proportion. 

To turn the Equation md = 2 a into an Analogy. 

Ops Side of the Equation is W of the Goal n 
an 

And the other ide of the Equation is compoſed of the Quan- 
tities z and a. 

Hence placing theſe Quantities acording to the Due, 
we haye m: 314 | 


+ Ot x: 8 F So. 1 
 Orz:m::d:a, xc. i 


For muliphing the an and Means of Aber of theſe 5 
Proportions, we ſhall ſtill have the given Equation dm =z2a 
Again, ſuppoſe the Equation an=b ds, and it is required to 

find the Proportion of a to 5. ; 
Now one Side of the Equation i is compoſed of the Quantities 5 
4 and n. 

And the other side of the Equation is compoſed of the Quan- 
tities þ and d x. 

But in ranging theſe Quantities, make the Ouinides 4 and 
b whoſe Proportion is required, the firſt and ſecond Terms in 1 
the Proportion, and place the other two Quantities ſo, that if 
the Extreams and Means were to be multiplied, they will pro- - 
+ duce the given Equation, and then we ſhall find a:3::dx:;m 
= 7 From the Equation 9 5 = 3 to kind the Proportion of — 

to b. 1 
By the Dire&tions we ſhall find 4: bi X22 e „ 


5 a 5 R 


is ard;: px: — for multiplying Extreams and Means _— 
ROS. OG nie if 


4 ALGEBRA. 


- 


rom = d, to find the Proportion of a to d, which 
m 


To find the Proportion of an _bz 


To find the Proportion of ab to d, from ab or 1ab = d4ny. 
 Hereas:4::ny:1r, for multiplying Extreams and Means 
r HEH Be 


7 : 78. I ſhall now ſhow the 1 the Certainty of the 


Rules on which this Science is founded; this I have purpoſely 
omitted in the Beginning of the Work, imagining it unrea- 
fonable to expect a Learner to ſee the Force of a 8 
tion in A/gebra, before he is acquainted with its Characters and 


Language. 


The Foundation of tranſpoſing Quantities. 


EIS is grounded on the obvious Truth, that every Thing 
| is equal to itſelf; that is, m= n, and —y = — y; whence 


to tranſpoſe any Quantity, is only to make that Quantity equal 
to itſelf, prefixing to it the contrary Sign, and adding it to the 
given Equation, Suppoſe there is given n Ws as 


11 [a—b+d=n=s, to tranſpoſe, 5, d, 
8 
34+] 5 
85 ai 6 
S 


0 
1 fay to ſubſtract a negative Quantity from a poſitive, is only 


| e=2+5—d+m 


to change the Sign of the negative Quantity, and add it io the 


pie ſſtive 


The Rule 232 Wo n 9 
br Quantity, and this Sum will be the Remainder required. | 
hat is, 


If x is fubſtraRed from * . * r the Remainder i 
2 Ys for ; 


lh 123 TY, ag rear. 
BIOS: „% 


| Now if it can i bi proved that 2 y is We” to the Difference | 5 5 
between m and n, it follows that to bt a 1 OT 
is to change its Sign and add it. 5 


277 3 17 1655 Hy = „ 


Not in the firſt T4 for: * write 14 * fo that 
— equal to c- 


is 
I 
4 z erer ale „ 


1 * further, that to ſubſtract a negative Quantity 8 2 
negative Quantity, is done by changing the Sign of the Quantity 
to be ſubſtracted, and then adding them by the Rules in Addi- 
mT and the Sum will be the dt: ca i CS 


\ 


Suppoſe | xF—2y= 4 
And [TT 


| Now the hoon 3 being fubſtrafted i the: firſt 
according to the Rule, leaves — y = m—n; and if it ean be 
proved that —y = m— n, then to ſubſtract a negative Quantity 
row: a _ Quantity, is only to 1 its eien and * 1 


2003 3 12 1 _ 

314 ee 5 
— n 5 5-25 n — | 
That is 6 n QE. b. 


And that. m—n is a negative Quantity is . or 
K 2 2 cannot be fo great as x — yz, they being ſuppoſed poſitive | 
Ane, and therefore m cannot be ſo great as n; con- 


”" 


equal; 1 Ad in 


Ib: MULTIPLICATION, | 
I ſay unlike Signs being inen, give — in the rod, 


that ie, — 4 Xa=—aa. 


To prove which, I take for granted the following 


L E M M A. 


Th: * r Quantities connected by the Sign + only, „or by 
" the Sign — only, can be equal to nothing. 

be—a—b=s, ora + b = So, though it may bee —I=0, 
or - = . 


the Product is affirmative. 


3 
Let 1 m—a=09 
e 
Te ; Ix2 3 lma+aa = O, bs the Suppoſition, 
that is, ma T aa is equal to nothing, "which is againſt the 
Lemma, therefore — a N a cannot N a a, 
But, E N 


Let 1lm—a=o 


=; 1 | roi, 


N equal to nothing, whence ma= aa. Now that m 4 4 is 
evident, for #1— 4 =0, therefore m = a, and multiplying by 


I fay further, that like Signs tho“ — being multiplied, pro- 
duce & in the Product. That! is, — 4 * — 4 de aa, and 
not — 44, for n | 

"Eo | 1 9 $44 5 N os a 
ring equal to itſelf | 


Now, if poſlble, Jet = —a * — 0 produce — — 4 PA Then 


ſion, that is, — ma—aa is equal to nothing, which | is againſt 


I | 


e . * 
 ſequently mn is a e nen, and therefore "maybe 


hat is, 4 cannot 


Now, if poffble, 8 ax a produce. a a, where the Sign of 


2 |a=a, that 1 is, cvery Quan is * 


| 2 | $a=+ a, for wy Quantiey is equal 


1* 23 ma—as=0a, 1 is, 4 1 


a wehave mg an conſequently & a= —a a. Q. E.D. 


1 . 2 - = — , every negative Quanii 


1x2|3 EY OOTY by the Suppo- 


3 9 5 TM | . he, 
| 


=" 


The Rus denionſthated. © ES 
the Lemma, therefore a „ cannot e 2, but 


the Sign muſt be * or * e ay be farther” 
proved thes, 127 


Le 


5 
. PT. * * e 67 by 2 


8 pt ns OP 

1 n Sog, n 
is equal to nothing, from whente m = aa, And that m aa 
is evident, for m 4 = ©, therefore m== a, and ming * 
a, we have Ma==aa, Hence—aX—a=aa, Q. E. 


1 * 


8 DIVISION. 1 | 


As unlike 3 in Multiplication produce— i in the Product, 
1 ſay that, VE 
In Diviſion, unlike Signs being divided, give 2 the Quo- 
tient, that is, if 25 — bb, = o, and both Sides of the Equation 
| be. divided by b,. Lſay the Quotient will be a , and not a * 3. $i 
_ "Howe Wann 200! to Lok TY wer be Ss „ 


4 8 8 


== > by Spin, 44 i 


yotient. 1 0 . 
Tr b 5 5 
N 122 3 9 = that i is, a—bis equal t to 


nothing, whence a= b, and that a=bi is thus proved. 


Tbs : r D. 


_ Ifay farther, that like Signs being divided, 1 they are _ 9 


negative, e + in the Quotient, that is, ah — bb divided 19 * 
9 te Gate b MES ar WE; 5 


8 er 
- If 
6 
* 


— emo — — 


4 3 r 5 Dy - - x PR EINE I ot, 
—— — — — rene 
— — — —ü—2'3ͤ1M— ͤ —ëàGᷓ—ᷓ— eo — — 


923 8 


2 — , 
3 — 16 N * e n * — bs NG. W 3 6 2 
, ä n part 3 2 FP: r O85 DD * 1 N 1 
LL I EC CSR R9'__MCCS T nl 
OY IE he. She Ea. * * * + ä 8 * IJ . 5 
72S 1 * 78 ” y < . 
> 7 —— 2 — n 1 * - = I 5 4 
. = 4 {IM - 2 5 a © 7 


K 
e 


1 


3533 T. Rum An E 
- £5 4 * 4 k = 8 * 2 re - " 
£5 ot = e 

. a - * — " e " J 3 a h 


r 3 N * 7 
A 


0 - Fs TR of 


* 


: i p 
: oy . 


Let 


* 
; 4 
i : : | I * 2 1 


Way +, 


WY 


If like Signs tough —gie—in ie ® lent 


1] 
1 


"i b is equal to noth, 2 
* ' therefore. an Abſurdity follows the Nats at like Signs 
7 90 though - 1 _ in the Quotient, 1 


3 | 


* 7 * a th Wo F 


. 


ab—bþ = 3.8 3 
=—b 


geen wit 


, which is againſt the Lemma, 


* 


But, 1 wy, 455 divided by aw FA 8 is 
—a +5, that is, like Signs * ehre + in the Quo- 


tient. 1 or, 


Let 


175 
2 


| 2 3 


1 


4 72 8 
. 41 


= that h, ab 


1 to ning, whence bas, ans thats=s is evident, 
ab =bb 


e, 8 
11 1:25 wk L | 


1 14 þ 5 
4 

By this the Tai will ſee that like Signs though — both 
in Multiplication and Divifion, muſt give + in the, Product add 
Quotient, for an Abſurdity follows the contrary Hy; theſis, ot 
Suppoſition, of their producing — in either the Product or 
Qotient. 

The other Principles of this Science are very obvious, being 
the plain Conſequences of the a nee in the Bey 
Sinning of the Work. | h 


a” 


* 
i 
Fi 


